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must  be  prevented  by  mixing  with  them  other  substances, 
micli  as  refractory  earths,  or  metallic  oxyds  difficult  to  be 
fused. 

The  metallic  calces  which  form  the  bases  of  the  yel¬ 
low  colours  are  generally  those  of  lead ;  as  minium,  the 
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This  in  colour-shops  is  called  Naples  yellow. 
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place  which  you  wish  lo  stain  yellow,  and  to  heat  the  ar¬ 
ticle  gently  to  give  it  the  colour.  You  must  not  employ 
too  strong  a  licat:  the  degree  will  easily  he  found  by 
practice.  AVhen  the  article  has  been  suflicienlly  heated, 
you  take  it  from  the  fire  and  separate  the  coating  of  oxyd, 
which  will  be  found  reduced  to  a  regulus:  you  will  then 
observe  the  place  which  it  occupied  tinged  of  a  beauti¬ 
ful  yellow  colour,  without  thickness.  It  is  chiefly  on 
transparent  glass  that  this  process  succeeds  liest.  Very 
fine  silver  filings  produce  the  same  eflect:  Imt  what  seem¬ 
ed  “to  me  to  succeed  liest  in  this  case,  was  sulphat  of 
silver,  well  ground  up  with  a  little  water,  that  it  may  be 
extended  very  smooth.  From  what  has  been  said,  it 
may  readily  be  seen  that  this  yellow  must  not  be  em¬ 
ployed  like  other  colours;  that  it  must  not  be  applied 
till  the  rest  have  been  fused ;  for,  as  it  is  exceedingly  fu¬ 
sible,  and  ready  to  change,  it  would  be  injured  by  the 
other  colours;  and  as  the  coating  of  silver  which  is  re¬ 
duced  must  be  removed,  the  fluxes  would  fix  it,  anil  pre¬ 
vent  the  possibility  of  its  being  afterwards  separated. 
Working  on  glass  is  not  iittended  with  this  iiiconve- 
iiicnce,  because  the  silver-yellow  is  applied  on  the 
opposite  side  to  that  on  which  the  other  colours  are 
laid. 

(Mveen. 

Grekx  is  obtained  directly  from  the  oxyd  of  copper. 
All  the  oxyds  of  copper  are  good :  they  rcfpiire  little 
flux,  which  even  must  not  be  too  fusible :  one  part  or  two 
of  flux  will  be  sufficient  for  one  of  oxyd.  This  colour 
agrees  with  all  the  fluxes,  the  saline  as  well  as  the  me¬ 
tallic  ;  which  tends  to  vary  a  little  the  shades.  I  have 
already  pointed  out  the  method  of  employing  these 
oxyds  on  raw  enamel:  were  not  that  method  only  fol¬ 
lowed  in  this  case,  the  oxyd  of  copper  would  extend. 
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and  ^spread  itself,  like  a  cloud,  heyond  the  limits  pre¬ 
scribed  for  it. 

A  mixture  of  yellow  and  blue  is  also  used  to  produce 
"ireen.  Those  who  paint  figures  or  portraits  employ, 
glass  composed  in  this  manner;  but  those  who  paint 
glazed  vessels,  either  earthen-w  are  or  porcelain,  employ 
in  general  cojiper  green. 

Independently  of  the  beautiful  green  colour  produced 
hy  oxydated  copper,  it  produces  also  a  very  beautiful 
red  colour;  but  I  do  not  know  that  it  is  employed  on  ena¬ 
mel.  This  beautiful  red  colour,  produced  by  copper,  is 
exceedingly  fugitive.  The  oxyd  of  copper  gives  red 
only  wlieii  it  contains  very  little  oxygen,  and  approaches 
near  to  the  state  of  a  regulus.  Notw  ithstandiii”:  the  dif- 
ticiilty  of  employing  this  oxyd  for  a  red  colour,  a  method 
has  been  found  to  stain  transparent  glass  wdth  different 
shades  of  a  very  beautiful  red  colour  by  means  of  calx 
of  co|)per.  Tlie  process  is  as  follows:  You  do  not  em¬ 
ploy  the  calx  of  copper  pure,  but  add  to  it  calx  of  iron, 
w  bich  for  that  purpose  must  not  be  too  much  calcined ; 
you  add  also  a  very  small  (juautity  of  calx  of  copper  to 
the  mass  of  glass  w  bich  you  are  desirous  of  tingeiiig. 
'Fills  glass  at  first  must  have  only  a  very  slight  tinge  of 
green,  inclining  to  yellow'.  When  the  glass  has  that 
colour  you  make  it  pass  to  red,  and  even  a  very  dark 
red,  by  mixing  with  it  red  tartar  in  powder,  and  even 
tallow'.  You  must  mix  this  matter  well  in  the  glass,  and 
it  will  assume  a  very  dark  red  colour.  The  glass  swells 
up  very  much  by  this  addition.  Before  it  is  worked  it 
must  be  suffered  to  settle,  and  become  compact;  but  as 
soon  as  it  has  fully  assumed  the  colour  it  must  be  imme¬ 
diately  worked,  for  the  colour  does  not  remain  long,  and 
even  often  disappears  while  working;  but  it  may  be  re¬ 
stored  hy  heating  the  glass  at  the  flame  of  a  lamp.  It  is 
(exceedingly  difficult  to  make  this  colour  well;  but  wlieij 
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it  succeeds  it  is  very  beautiful,  and  lias  a  gi’eat  deal  of 
splendour.  By  employing  the  calx  of  copper  alone  for 
the  processes  above  mentioned  you  will  obtain,  when  you 
succeed  well,  a  red  similar  to  the  most  beautiful  carmine. 
The  calx  of  iron  changes  the  red  into  vermilion,  accord¬ 
ing  to  the  quantity  added.  If  we  had  certain  processes 
for  making  this  colour,  we  should  obtain  all  the  shades  of 
red  from  pure  red  to  orange,  by  using,  in  diflTerent  propor¬ 
tions,  the  oxyd  of  copper  and  that  of  iron.  The  calx  of 
copper  fuses  argil  more  easily  than  silex :  the  case  is  the 
same  with  calx  of  iron.  If  you  fuse  two  or  three  parts 
of  argil  with  one  of  the  oxyd  of  copper,  and  if  the  heat 
be  sufficient,  you  will  obtain  a  very  opake  enamel,  and  of 
a  vermilion  red  colour:  the  oxyd  of  copper  passes  from 
red  to  green  through  yellow ;  so  that  the  enamel  of  cop¬ 
per,  which  becomes  red  at  a  strong  heat,  may  be  yellow 
with  a  weaker  heat.  The  same  effect  may  be  produced 
by  deoxydating  copper  in  different  degrees :  this  will  be 
effected  according  as  the  heat  is  more  or  less  violent. 
The  above  composition  might,  I  think,  be  employed  to 
give  a  vermilion  red  colour  to  porcelain.  The  heat  of  the 
porcelain  furnace  ought  to  be  of  sufficient  strength  to  pro¬ 
duce  the  proper  effect. 

The  calx  of  iron  fused  also  with  argil  in  the  same  pro¬ 
portions  as  the  calx  of  copper,  gives  a  very  beautiful 
black.  These  proportions  may,  however,  be  varied. 

Blue. 

Blue  is  obtained  from  the  oxyd  of  cobalt.  It  is  the 
most  fixed  of  all  colours,  and  becomes  equally  beautiful 
with  a  weak  as  with  a  strong  heat.  The  blue  produced 
by  cobalt  is  more  beautiful  the  purer  it  is,  and  the  more  it 
is  oxydated.  Arsenic  does  not  hurt  it.  The  saline 
fluxes  which  contain  nitre  are  those  best  suited  to  it:  you 
add  a  little  also  when  you  employ  that  flux  which  con- 
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tains  a  little  calcined  borax  or  glass  of  borax,  though  you 
may  employ  it  also  with  that  flux  alone. 

But  the  flux  which,  according  to  my  experiments,  gives 
to  cobalt  blue  the  greatest  splendour  and  beauty,  is  that 
composed  of  white  glass,  (which  contains  no  metallic 
calx,)  of  borax,  nitre,  and  diaphoretic  antimony  well 
washed.  When  this  glass  is  made  for  the  purpose  of 
being  employed  as  a  flux  for  blue,  you  may  add  less  of 
the  white  oxyd  of  antimony:  a  sixth  of  the  whole  wdll 
be  suflBcient. 


Violet. 

Black  calx  of  manganese,  employed  with  saline 
fluxes,  gives  a  very  beautiful  violet.  By  varying  the 
fluxes,  the  shade  of  the  colour  may  also  be  varied :  it  is 
very  fixed  as  long  as  it  retains  its  oxygen.  The  oxyd  of 
manganese  may  produce  dift'erent  colours;  but  for  that 
purpose  it  will  be  necessary  that  we  should  be  able  to 
fix  its  oxygen  in  it  in  ditferent  proportions.  How  to 
effect  this,  as  far  as  I  know,  has  never  yet  been  disco¬ 
vered. 

These  are  all  the  colours  obtained  from  metals.  From 
this  it  is  evident  that  something  still  remains  to  be  disco¬ 
vered.  We  do  not  know  w  hat  might  be  produced  by 
the  oxyds  of  platina,  tungsten,  molybdena,  and  nickel : 
all  these  oxyds  are  still  to  be  tried;  each  of  them  must 
produce  a  colour,  and  perhaps  red,  which  is  obtain¬ 
ed  neither  directly  nor  with  facility  from  any  of  the 
metallic  substances  formerly  known  and  hitherto  em¬ 
ployed. 

General  Remarks. 

Those  who  paint  on  enamel,  on  earthen-ware,  porce¬ 
lain,  &c.  must  regulate  the  fusibility  of  the  colours  by 
the  most  tender  of  those  employed,  as  for  example,  the 
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purple.  When  the  degree  which  is  best  suited  to  purple 
has  been  found,  the  otlier  less  fusible  colours  may  he  so 
regulated,  (by  additions  of  flux,)  when  it  is  necessary  to 
fuse  all  the  colours  at  the  same  time,  and  at  the  same  de¬ 
gree  of  heat. 

You  may  paint  also  in  enamel  without  flux ;  bu^  all  the 
colours  do  not  equally  stand  the  heat  which  must  be  em¬ 
ployed.  If  the  enamel,  however,  on  which  you  paint  be 
very  fusible,  they  may  all  penetrate  it.  This  manner  of 
painting  gives  no  thickness  of  colour;  on  the  contrary,  the 
colours  sink  into  the  enamel  at  the  places  where  the  tints 
are  strongest.  To  make  them  penetrate,  and  give  them 
lustre,  a  pretty  strong  fire  will  be  necessary  to  soften  the 
enamel  and  bring  it  to  a  state  of  fusion.  This  method 
cannot  be  practised  but  on  enamel  composed  with  sand, 
which  I  call  enamel  sand,  as  already  mentioned.  It  may 
be  readily  seen,  also,  that  the  colours  and  enamel  capable 
of  enduring  the  greatest  heat,  will  be  the  most  solid,  and 
the  least  liable  to  be  changed  by  the  air.  An  account  of 
the  method  of  employing  and  baking  euamel  maybe  found 
in  various  works,  and  may  be  learned  also  by  seeing  the 
operations  of  enamel lers. 


NO.  80. 

On  the  Preparation  of  timber  Varnish^  and  the  %lppli. 
cation  of  it  to  dijferent  liinds  of  stained  Wood.  By 
Nils  Nystrom.* 

AS  furniture  of  foreign  wood  is  in  general  expensive, 
the  use  of  the  indigenous  kinds  of  wood  ought  not  to  be 
neglected,  especially  when  they  are  of  a  compact  texture, 

•  Tilloch,  vol.  7,  p.  232.  From  the  Transactions  of  the  Academy  of  Sciences 
at  Stockhoim  for  the  year  1797.  . 
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have  a  fine  grain,  end  are  sufficiently  hard.  Furniture 
made  of  these  kinds  of  wood,  after  it  has  been  well  polish¬ 
ed,  may  be  stained  of  different  colours,  and  then  done 
over  with  linseed  oil  and  amber  varnish. 

As  my  principal  view,  however,  was  to  try  in  what 
manner  different  kinds  of  wood  could  be  stained  so  as  to 
retain  their  colour  longest,  and  in  what  manner  mahoga¬ 
ny  could  be  best  imitated,  I  applied  such  a  composition 
as  I  thouglit  would  l)est  answer  the  pur|)ose  on  the  tw^elvc 
following  kinds  of  wood;  namely,  elm,  oak,  red  and 
white  beech,  maple,  pear-tree,  wild  hawthorn,  white 
becam-tree,  ash,  alder,  birch,  and  pine.  Of  tliese  the  ma¬ 
ple,  birch,  alder,  and  w  hite  beech,  w  heii  stained  with  a 
solution  of  iron,  had  the  greatest  resemblance  to  mahoga¬ 
ny.  The  appearance  of  the  other  kinds  w  as  various,  ac¬ 
cording:  to  the  diversitv  of  their  colour  and  veins,  and  ac- 
cording  as  they  w  ere  more  or  less  porous,  and  imbibed  a 
greater  or  less  quantity  of  the  stain. 

The  amber  varnish  prepared  in  different  places  is  not 
always  of  equal  goodness.  This  is  ow  ing  to  tw  o  causes : 
1st,  The  careless  manner  in  wiiich  the  amber  is  melted; 
5nd,  Because  the  linseed  oil,  being  too  much  or  too  little 
boiled,  acquires,  in  a  greater  or  less  degree,  a  diy  ing  pro¬ 
perty.  A  proof  of  amber  varnish  being  good,  is,  if, 
w  hen  applied  on  any  article  in  an  apartment  of  the  com¬ 
mon  temperature,  it  becomes  dry  within  from  twelve  to 
twenty- four  hours. 

By  the  experiments  w  hich  I  made,  I  have  found  that 
the  following  process  for  preparing  it  is  the  best: — Put 
pounded  and  sifted  amber  into  a  pan  of  cast  iron  w  ith  a 
flat  bottom,  and  let  the  amber  be  spread  out  at  most  to  the 
I  hickness  of  an  inch.  Place  the  pan  in  an  upright  posi¬ 
tion  over  an  uniform  coal  fire,  and  let  it  remain  till  (he 
amber  fuses  and  becomes  liquid;  then  pour  it  out  on  a 
cold  plate  of  copper  or  iron.  AVJien  the  amber  has  cool- 
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ed,  break  it  into  pieces ;  and  if  it  has  a  bright  blackish- 
brown  appearance  on  the  fracture,  and  weighs  about  one- 
half  of  what  it  did  before  being  melted,  you  may  be  cer¬ 
tain  that  it  is  proper  for  the  intended  purpose.  Particu¬ 
lar  attention  must  be  paid  to  this  circumstance ;  for,  if  the 
amber  is  fused  too  little,  so  that  part  of  it  remains  unmelt¬ 
ed,  it  will  not  be  dissolved  by  the  varnish ;  and  if  the 
operation  be  performed  with  a  continued  and  strong  heat, 
it  will  be  burnt  and  unfit  for  use. 

When  the  amber  is  kept  over  a  weak  fire  it  will  not 
melt,  but  becomes  a  sort  of  blackish  brown  incrustation, 
which  also  may  be  employed  for  varnish  provided  it  has 
not  been  too  mucli  or  too  little  evaporated :  it  will  be  in 
the  best  condition  when  you  obtain  half  a  pound  from  a 
pound.  If  the  amber  is  too  little  evaporated,  it  must 
be  again  put  into  the  pan  till  it  be  reduced  to  the  proper 
weight.  The  same  thing  is  to  be  observed  when  you 
melt  it;  but  the  parts  which  are  not  fused  must  be  picked 
out,  in  order  to  be  afterwards  also  melted. 

I  have  found  that  a  pan  with  a  flat  bottom  is  better  than 
one  with  a  round  bottom,  because  the  melting  or  evapo¬ 
ration  is  effected  sooner  in  the  former  than  in  the  latter: 
for  in  the  latter  the  amber  lies  thick  in  the  middle,  and  is 
burnt  at  the  bottom  and  sides  before  it  can  be  brought  to 
melt  or  evaporate. 

It  is  not  necessary,  for  making  varnish,  to  pick  out  pure 
and  transparent  amber,  but  only  the  common  yellow 
small  fragments,  which  may  be  procured  for  half  the 
price  of  that  in  lumps.  '^Phe  earthy  part,  which  is  found 
in  amber  not  of  the  clearest  kind,  separates  itself  from  the 
warm  varnish  when  it  is  suffered  to  stand  some  time  be¬ 
fore  it  is  decanted. 
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Method  of  preparing  Linseed- Oil  Varnish. 

r 

One  pound  of  well  pulverised  and  sifted  litharge,  four 
ounces  of  finely  pounded  white  vitriol,  and  one  quart  of 
linseed  oil.  Put  these  ingredients  into  an  iron  pan  of 
such  a  size  that  it  may  be  only  half  full ;  mix  them  well 
together,  and  l)oil  them  till  all  the  moisture  is  evaporated, 
which  may  be  known  by  a  pellicle  being  formed  on  the 
surface,  or  by  the  barrel  of  a  quill  bursting  when  thrust 
to  the  bottom  of  the  boiling  varnish.  Then  take  it  from 
the  fire  and  pour  off  the  clear  liquid,  taking  care  to  keep 
back  the  thick  part  which  has  deposited  itself  at  the  bot¬ 
tom.  While  boiling,  it  must  be  stirred  several  times 
round,  that  the  litliarge  may  not  fall  to  the  bottom;  but 
you  must  not  stir  it  constantly,  else  superfluous  li¬ 
tharge  would  be  dissolved,  and  the  varnish  become  too 
thick. 

The  composition  of  amber  varnish  consists  of  half  a 
pound  of  melted  or  roasted  amber,  one  pound  and  a  half 
of  linseed-oil  varnish,  and  two  pounds  of  turpentine  oil. 
The  amber  and  linseed-oil  varnish  are  to  be  mixed  toge¬ 
ther  in  a  deep  cast-iron  pan,  of  such  a  size  as  to  be  only 
one-third  full,  and  to  be  kept  over  a  slow  fire  till  the 
amber  is  dissolved,  which  may  be  known  by  its  swelling 
up :  the  operator,  therefore,  must  have  at  hand  a  large 
copper  or  iron  vessel,  that  the  varnish  may  be  held  over 
it  in  case  it  should  rise  above  the  sides  of  the  pan,  and  to 
prevent  the  loss  that  would  thereby  be  occasioned.  When 
the  varnish  is  dissolved,  tlie  pan  must  be  taken  from  the 
fire ;  and  when  the  mixture  has  cooled,  the  turpentine  oil 
is  to  be  poured  into  it,  continually  stirring  it.  Then  let 
it  stand  some  time,  that  tlie  course  undissolved  particles 
may  deposit  themselves  at  the  l)ottom;  after  which  pour 
off  the  clear  varnisli,  and,  having  strained  it  through  a 
piece  of  linen,  ])ut  it  into  bottles  for  use. 
tt.  d  E 
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III  boiling  the  varnish,  care  must  be  taken  that  it  may 
not  boil  ovei\or  catch  fire.  Should  this  happen  to  be  the 
case,  it  must  not  be  extinguished  by  water;  for  this  mode 
would  occasion  such  a  sputtering,  that  the  operator  would 
be  in  danger  of  having  his  face  bespattered  with  the  boil¬ 
ing  varnish.  The  best  method,  therefore,  is  to  cover  the 
vessel  in  such  a  manner  as  to  exclude  the  air,  and  with 
any  thing  that  may  be  at  hand,  such  as  a  piece  of  wood, 
plate  of  iron,  or  any  thing  else  that  may  cover  the  vessel 
and  extinguish  the  llame. 

1 .  Iron  Stain, 

Eight  ounces  of  iron-filings  and  tliirty-two  ounces  of 
common  aquafortis.  Tlie  aquafortis  must  first  be  mixed 
with  sixteen  ounces  of  water  in  a  stone  jar,  and  then  a 
few  of  tlie  filings  are  to  be  added,  and  well  stiiTed  round 
with  an  iron  or  wooden  spatula.  This  preparation  must 
be  made  in  a  chimney,  because  the  solution  is  attended 
with  lieat,  eft'ervescence,  and  the  disengagement  of  noxious 
vapours:  it  is  of  importance,  also,  that  the  jar  should  be 
of  such  a  size  as  to  prevent  the  matter  from  running  over. 
After  the  greater  part  of  the  iron  has  been  dissolved  in 
this  manner,  the  solution  will  be  of  a  yellowish  lirowii 
colour.  As  soon  as  the  mixture  has  cooled,  pour  it  into 
a  bottle  placed  in  a  pan,  and  let  it  stand  a  day  or  two, 
without  being  corked,  over  a  warm  stove;  during  which 
time  shake  the  bottle  frequently.  The  bottle  being  then 
suflered  to  cool,  pour  into  it  one  pound  three  quarters  of 
river  water,  stirring  it  well  round,  and  leave  it  at  rest  for 
a  few  minutes  till  the  undissolved  part  sinks  to  the  bot¬ 
tom  ;  then  pour  the  solution  into  another  bottle,  and  cork 
it  up  for  use. 

When  this  preparation  has  lieen  carefully  made  ac¬ 
cording  to  the  above  directions,  you  obtain  a  yellowish 
brown  solution,  which  may  be  employed  for  staining.  In 
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case  too  much  water,  however,  has  been  at  first  employ¬ 
ed,  or  too  weak  aquafortis,  the  colour  becomes  dark 
brown;  and  therefore  the  addition  of  the  aquafortis  must 
be  increased  in  that  proportion  wdiicJi  the  solution  re¬ 
quires,  observ  ing  the  above  rules. 

This  stain  may  be  applied  to  all  kinds  of  w  ood  except 
oak,  w  hich  contains  too  much  astringent  matter,  and 
therefore  on  the  first  application  becomes  almost  black. 
It  communicates  to  the  various  kinds  of  w  ood  different 
colours,  according  as  it  is  applied  in  greater  or  less  quan¬ 
tity;  such  as  yellow,  yellowish  brown,  and  dark  brown, 
with  reddish  brow  n  stripes  or  spots. 

As  far  as  I  have  been  able  to  ascertain  by  expei  ience, 
this  stain  is  one  of  the  most  durable ;  it  withstands  the  air 
and  rays  of  the  sun  w  ithout  changing  its  colour.  I  have 
specimens  of  it  which  have  been  exposed  four  years  con¬ 
tinually  to  the  sun  and  air,  w  ithout  tJieir  colour  being  al¬ 
tered. 

2.  Brazil  Wood  Stain. 

Eight  ounces  of  real  Brazil  wood,  four  ounces  of 
alum,  and  four  ounces  of  finely  pounded  reddle  or  red 
ochre.  Pour  over  this  mixture  a  proper  quantity  of  w  a- 
ter;  and,  having  sufl*ered  it  to  remain  in  that  state  twenty- 
four  hours,  boil  it  to  a  fourtli  part;  then  strain  it  through 
a  piece  of  linen  cloth,  and  preserve  it  in  a  glass  bottle  for 
use. 

If  one  pound  of  the  stain  No.  1,  be  diluted  with  three 
pounds  of  water,  immerse  some  pieces  of  w  ood  in  it,  and 
deposit  the  whole  in  a  warm  place :  the  wood  will  imbibe 
the  liquid  to  the  depth  of  a  quarter  of  an  inch,  and 
ill  the  soft  parts  of  the  wood  it  will  penetrate  still  fur¬ 
ther. 

•  It  must  however  be  remarked,  that  the  staining  liquor 
must  be  ililuted  with  a  greater  or  less  quantity  of  water, 
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according  as  the  wood  is  darker  or  whiter,  more  or  less 
astringent.  The  wood  must  often  be  turned,  and  care 
must  be  taken  tliat  it  may  acquire  an  uniform  and 
proper  colour;  after  which  it  may  be  taken  out  and 
dried. 

The  like  process  must  be  followed  when  the  stain. 
No.  2,  is  employed,  only  that  the  same  attention  is  not 
necessary  in  regard  to  obtaining  an  uniformity  of  co¬ 
lour.  This  mode,  however,  can  be  used  only  on  a  small 
scale. 

Method  of  staining  Articles  of  White  Wood  with  the 

above  Compounds, 

Rub  the  stain  No.  1,  over  the  wood  with  a  piece  of 
sponge  five  or  six  times  till  it  acquire  a  proper  mahogany 
colour.  While  the  liquor  is  applied,  shake  it  or  stir  it 
carefully  round,  that  the  iron  ochre,  which  has  deposited 
itself  at  the  bottom,  may  be  well  mixed  with  the  ferrugi- 
nous  solution  that  stands  over  it ;  and  between  each  ap¬ 
plication  of  the  liquid  the  wood  must  be  suff*ered  to  be¬ 
come  thoroughly  dry.  After  this,  it  must  be  rubbed  over 
once  or  twice  with  linseed  oil,  letting  it  dry  before  the  oil 
is  applied  the  second  time.  The  more  the  wood  is  soak¬ 
ed  with  linseed  oil,  so  much  the  better;  as  in  that  case  it 
does  not  imbibe  so  much  of  the  amber  varnish,  w'hich 
only  deposits  itself  on  the  surface,  and  gives  it  a  bright 
appearance. 

When  the  wood  has  been  thus  rubbed  over,  and  well 
dried,  the  amber  varnish  must  be  applied  in  an  uniform 
manner  with  a  sponge  once  or  tw  ice,  or  until  it  acquires  a 
smooth  shining  surface.  If  the  w  ood  has  been  well  done 
over  with  linseed  oil,  one  application  of  the  varnish  oidy 
will  be  necessary ;  but  on  bedsteads,  chests  of  drawers, 
chairs  and  other  furniture  w  hich  are  exposed  to  more  use^ 
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it  must  be  applied  several  times^  and  each  time  they  must 
be  well  dried. 

After  the  application  of  the  varnish,  if  any  inequalities 
or  lumps  appear,  they  may  be  removed,  after  the  article  is 
dry,  by  means  of  a  carpenter’s  rush,  and  a  fresh  coating 
of  varnish  applied  to  the  place.  For  applying  the  var¬ 
nish,  I  have  found  it  most  convenient  to  use  a  sponge ;  as 
by  these  means  it  can  be  laid  on  in  a  much  more  uniform 
manner  than  by  a  painter’s  brush,  which,  for  the  most 
part,  leaves  stripes  or  loose  hairs  behind  it.  The  sponge 
w  ith  which  the  varnish  is  laid  on,  must,  between  each  ap¬ 
plication,  be  well  shut  up  in  a  wide-mouthed  bottle, 
that  the  varnish  it  has  imbibed  may  not  be  dried 
by  the  air,  which  would  render  it  hard,  and  unfit  for 
use. 

The  same  process  is  to  be  follow  ed  w  ith  the  stain  Xo. 
3.  When  applied  to  knotty  birch  wood  or  alder,  the 
w  ood  becomes  undulated,  because  the  liquor  extends  it¬ 
self  crossw  ise.  The  case  is  the  same  with  fat  and  knotty 
pine  wood  or  fir;  for  the  resinous  spots  do  not  so 
strongly  attract  the  stain  as  the  other  parts.  This,  how¬ 
ever,  makes  the  appearance  of  the  wood  not  disagree¬ 
able. 

The  amber  varnish  may  be  applied  also  over  almost 
all  oil  colours  except  blue,  which  it  would  change  to 
green.  It  is  attended  with  this  advantage,  tliat  it  never 
cracks ;  as  is  the  case  in  general  w  ith  lack  varnishes,  and 
those  prepared  w  ith  spirit  of  wine. 

I  liave  found,  also,  that  this  varnisli  is  proper  for  being 
applied  on  real  gilding,  because  it  makes  no  perceptible 
alteration  in  the  colour;  especially  when  laid  on  thin,  and 
in  an  uniform  manner.  This  object  also  is  obtained,  that 
the  gilding  may  l)e  cleaned  by  means  of  spirit  of  w  ine,  or 
of  soap  and  water,  without  sustaining  any  injury.  Fo^' 
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false  gildings  however,  it  is  improper;  as  it  attacks  it,  and 
makes  it  rusty  and  green. 

I  have  applied  this  varnish,  in  the  above  manner,  to 
bed-posts,  drawers,  tables,  and  chairs,  which  at  the  end  of 
two  years  w  ere  little  or  nothing  changed  in  their  appear¬ 
ance.  When  this  varnish  has  become  perfectly  dry  and 
hard,  it  withstands  boiling  heat  and  friction ;  and  docs 
not  lose  its  splendour  by  the  course  of  time,  unless  rub¬ 
bed  or  scoured  with  sand.  It  prevents  ink,  or  any  other 
coloured  liquid  that  may  be  spilt  on  furniture,  from  pene¬ 
trating  into  the  wood,  and  causes  stains  to  be  easily  re- 
moved  by  washing  with  water.  On  this  account,  it  is 
very  proper  for  being  applied  on  articles  of  mahogany. 
It  renders  the  soft  kinds  of  wood  much  harder  at  the  sur¬ 
face. 

This  varnish  used  in  this  manner  would  not  be  ex¬ 
pensive,  as  eight  ounces  of  it  is  sufficient  for  a  com¬ 
mon  card-table.  Should  the  table  be  scratched,  the  in¬ 
jured  part  may  be  easily  repaired  by  a  new  coating  of 
varnish ;  and  if  it  be  new  varnished  every  four  or .  five 
years,  it  will  always  retain  a  beautiful  and  brigiit  ap¬ 
pearance. 

Tables  and  other  flat  articles  which  require  a  great 
deal  of  polisliing,  when  the  stain  and  linseed  oil  have 
been  applied,  may  be  rubbed  with  a  piece  of  pumice 
stone  before  they  are  done  over  with  the  varnish.  TJiis 
pumice  stone  must  be  made  flat  on  one  side,  and  must  be 
free  from  sand,  so  as  not  to  scratch  the  wood.  As  tlie 
softer  kinds  of  wood  swell  up,  for  the  most  part,  when 
the  stain  is  applied,  and  lose  their  snlootlln(^ss,  rubbing 
them  in  the  above  manner  with  pumice  stone  is  the  more 
necessary. 
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Method  of  giving  the  Grain  and  Hardness  of  Steel  to 
Copper.  By  B.  G.  Sage.* 

MARGRAFF  and  Pelletier  have  published  their  re¬ 
searches  on  the  union  of  phosphorus  with  different  me¬ 
tallic  substances:  the  French  chemist  has  improved  this 
process,  and  it  was  by  repeating  and  varying  his  experi¬ 
ments  that  I  discovered  that  the  surest  and  speediest 
means  of  pliosphorizing  copper  was  to  take  the  metal  un¬ 
der  the  metallic  form,  to  fuse  it  w  ith  two  parts  of  animal 
glass,  and  a  twelfth  of  charcoal  powder;  but  it  is  essen¬ 
tial  that  the  copper  should  present  a  great  deal  of  sur¬ 
face), — au  advantage  obtained  by  taking  shavings  of  that 
metal,  which  are  placed  in  strata  with  animal  glass  mix¬ 
ed  witli  cliarcofil  powder.  I  expose  the  crucible  to  a  fire 
sufticiently  strong  to  fuse  the  animal  glass.  There  is 
then  formed  phospliorus,  the  greater  part  of  which  burns, 
while  another  combines  with  the  copper,  in  which  it  re¬ 
mains  incarcerated  till  no  more  is  disengaged,  though 
kept  in  fusion  for  twenty  minutes  under  the  animal  glass 
which  has  not  been  decomposed. 

When  the  crucible  lias  cooled,  and  is  broken,  the  phos- 
])horated  copper  is  found  in  the  form  of  a  gray  bril¬ 
liant  button  under  the  glass,  which  has  passed  to  the 
state  of  red  enamel.  On  being  weighed,  it  is  found  that 
by  this  operation  its  weight  has  been  increased  a  twelfth. 

If  the  phosphorized  copper,  w  hen  fused,  falls  on  a 
plate  of  polished  iron,  it  extends  itself  over  it  in  the  form 
of  plates  difiercutly  figured,  w  hich  exhibit  the  play  of  co¬ 
lours  of  a  pigeon* s  neck. 


•  Tillocb,  vol.  CO,  p.  150.  rrom  tlic  Journal  dc  Physique ^  Messidor, 
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The  phospliorized  copper  is  much  more  fusible  ihaii 
common  copper:  it  may  often  be  fused  under  charcoal 
powder  without  losing  any  of  its  properties. 

The  same  phospliorized  copper,  when  exposed  a  long 
time  under  the  muffle,  separates  only  with  great  difficulty 
from  the  phosphorus. 

The  copper  thus  combined  with  phosphorus  acquires 
the  hardness  of  steel,  of  which  it  has  the  grain  and  the 
colour :  like  it,  it  is  susceptible  of  the  finest  polish ;  it  can 
be  easily  turned ;  it  does  not  become  altered  in  the  air. 
I  have  kept  buttons  of  polished  phospliorized  copper  in 
my  ~  laboratory  for  fifteen  years,  without  their  expe¬ 
riencing  any  alteration.  The  copper  emits  no  smell 
when  rubbed.  Were  it  ductile,  it  would  be  of  the 
greatest  utility,  since  no  fat  bodies  seem  to  have  any  hold 
of  it. 

In  the  phosphorization  of  copper  there  is  only  a  part  of 
the  animal  glass  decomposed,  because  a  (|uantity  of  char¬ 
coal  necessary  to  phosphorize  the  whole  acid  has  not  been 
employed :  but  it  is  necessary  that  this  should  be  the  case 
in  order  that  the  vitreous  scoria  should  be  sufficiently 
fluid  for  the  phosphorus  to  be  disengaged  and  to  collect 
itself  readily. 

The  dark  red  enamel  which  is  formed  in  this  experi¬ 
ment  may  be  employed  with  advantage  for  porcelain  and 
enamels,  as  this  red  does  not  alter  in  the  lire. 

Copper  can  combine  with  phosphorus  only  in  the  dry 
way.  If  a  cylinder  of  phosphorus  be  put  into  a  solution 
of  nitrate  of  copper  diluted  with  four  or  five  thousand 
parts  of  water,  copper  under  the  metallic  form  will  be 
found  at  the  end  of  eight  days  crystallized  and  ductile, 
forming  a  case  to  the  cylinder  of  phosphorus. 


Art  of  moulding  Carving  in  Wood, 


The  Art  oj  moulding  Carving  in  Wood.  By  Lenor- 

MAXD,  Professor  of  JSTatural  Philosophy  in  the  Central 

School  of  the  Department  of  Tarn.^ 

INGENIOUS  or  curious  men  are  often  thwarted  in 
the  execution  of  their  projects  by  the  difficulty  of  finding 
in  the  places  where  they  reside  workmen  capable  of  as¬ 
sisting  them  in  the  articles  for  which  they  may  have  oc¬ 
casion.  Small  towns  in  particular  furnish  only  indif¬ 
ferent  workmen ;  and  besides,  they  do  not  contain  artists 
of  every  kind.  Good  carvers,  for  example,  reside  only 
in  large  towns;  and  these  even  are  not  very  common.  I 
had  seen  plaisterers  supply  the  want  of  good  modellers 
by  incrusting  in  their  decorations  plaister  moulded  on  ex¬ 
cellent  models.  I  therefore  conceived  that  it  might  be 
possible  to  mould  carving  in  wood,  to  be  afterw  ards  ap¬ 
plied  to  cabinet-makers^  work.  This  idea  I  did  not  at 
first  carry  into  execution ;  but  tw  o  or  three  years  after, 
having  occasion  for  some  pieces  of  carving,  I  invented  a 
new  art,t  as  will  be  seen  by  what  follows.  Necessity 
rendered  me  industrious,  and  I  at  length  accomplished 
my  object. 

Wishing  to  obtain  a  case  for  a  pendulum  clock  I  had 
constructed,  I  drew'  a  plan  of  it;  and  presented  it  to  an 
excellent  cabinet-maker  in  the  small  tow  n  in  which  I  re¬ 
sided.  He  would  undertake  only  the  plain  work,  and 
referred  me  for  the  execution  of  the  carving  to  Toulouse 
or  Kourdeaux.  I  w  as  sensible  how  difficult  it  would  be 
to  get  the  carving  of  the  different  pieces  executed  at  a 
distance,  and  particularly  w  ithin  the  required  time ;  and 

*  Tilloch,  vol.  16,  p.  247.  From  the  Bibliothique  Physico-Kconomiquff  June 
1803. 

I  This  art  is  not  new ;  but  the  experiments  of  the  author  may  furnish  useful 
hints  to  artists. — T i  llo ch . 

VOL.  If.  3  F 
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how  expensive  it  would  be  to  transport  such  a  case, 
which  might  also  be  damaged  by  the  way.  I  told  him 
tliat  I  w  ould  myself  undertake  the  carviiig  of  the  laurel 
and  oak  foliage  which  I  had  placed  in  the  plan,  provided 
he  w^ould  undertake  the  remaining  part.  Fearing,  how¬ 
ever,  that  my  carving  would  not  correspond  to  his  w  ork^ 
and  might  tend  to  degrade  it,  he  was  unw  illing  to  under¬ 
take  any  thing  till  I  had  shown  him  a  specimen  of  my 
labour — a  proposal  to  which  I  consented. 

I  was  well  aware  that  very  hard  w  ood,  sucli  as  box, 
might  be  moulded  by  putting  it  under  a  press  in  copper 
moulds,  after  having  subjected  it  to  certain  preparations : 
but  for  this  pui^posc  very  expensive  moulds,  an  excellent 
press,  &c.  are  required,  w  Inch  occasions  considerable  ex¬ 
pense,  and  by  this  method  bas-reliefs  only  can  be  execu¬ 
ted.  But  the  art  I  am  al'out  to  describe  requires  only 
cheap  materials  with  very  little  practice,  and  affords  the 
means  of  making  not  only  figures  in  relief,  but  even  the 
most  difficult  objects  of  sculpture. 

In  the  town  where  I  resided  1  found  one  of  those  Ita¬ 
lians  w  ho  employ  themselves  in  moulding  plaister  figures. 
I  caused  him  to  make  such  moulds  as  I  had  occasion  for, 
and  w^liich  were  copies  from  the  best  masters.  I  suc¬ 
ceeded  perfectly  in  moulding  my  garlands  in  walnut-tree 
w  ood ;  and  1  showed  them  to  my  cabinet-maker,  w  ho 
look  me  for  an  able  sculptor.  He  constructed  the  case, 
applied  to  it  the  foliage  I  had  made,  and  neither  he  nor 
any  person  who  saw^  it  had  the  least  suspicion  of  the  me¬ 
thod  I  had  employed.  All  believed  that  the  ornaments 
had  proceeded  from  the  chisel  of  an  able  carver.  Since 
that  time  I  have  moulded  for  my  friends  bas-reliefs, 
trophies,  &c.  with  wood  of  every  kind.  1  shall  now  de¬ 
scribe  my  process. 
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I  MADE  very  clear  glue  with  lire  parts  of  Flanders  glue 
and  one  part  of  fish  glue  or  isinglass.  I  dissolv  ed  these 
two  kinds  of  glue  separately  in  a  large  quantity  of  water, 
and  mixed  them  together  after  they  had  been  strained 
through  a  piece  of  fine  linen  to  separate  the  filth  and  he¬ 
terogeneous  parts  which  could  not  be  dissolved.  The 
quantity  of  vv^ater  cannot  be  fixed,  because  all  kinds  of 
glue  are  not  homogeneous,  so  that  some  require  more  and 
some  less.  The  proper  degree  of  liquidity  may  be  known 
by  sufl*ering  the  mixed  glue  to  become  perfectly  cold :  it 
must  then  form  a  jelly,  or  rather  a  commencement  of  jelly. 
If  it  happens  that  it  is  still  liquid  when  cold,  a  little  of 
the  water  must  be  evaporated  by  exposing  the  vessel  in 
which  it  is  contained  to  heat.  On  the  other  hand,  if  it 
has  too  much  consistence,  a  little  warm  water  must  be 
added.  In  a  word,  the  proper  degree  will  be  ascertain¬ 
ed  by  a  few  trials. 

The  glue  thus  prepared  is  to  be  heated  till  you  can 
scarcely  endure  your  finger  in  it:  by  this  operation  a  lit¬ 
tle  water  is  evaporated,  and  the  glue  acquires  more  con¬ 
sistence.  Then  take  fine  raspings  of  wood  or  sawdust, 
sifted  through  a  fine  hair-sieve,  and  form  it  into  a  paste, 
whicli  must  be  put  into  moulds  of  plaister  or  sulphur  af¬ 
ter  they  have  been  well  rubbed  over  with  linseed  or  nut- 
oil,  in  the  same  manner  as  when  plaister  is  to  be  mould¬ 
ed.  Care  must  be  taken  to  press  the  paste  in  the  mould 
with  your  hand,  in  order  that  it  may  acquire  all  the  forms 
of  the  mould ;  then  cover  it  with  an  oiled  board,  and, 
placing  over  it  a  weight,  suffer  it  in  that  manner  to  dry. 
The  desiccation  may  be  hastened  and  rendered  more 
complete  by  a  stove.  When  the  impression  is  dry  re¬ 
move  the  rough  parts,  and  if  any  inequalities  impression 
hind  tJiey  must  be  smoothed ;  after  which  the  remain  be. 
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may  be  affixed  with  glue  to  the  article  for  which  it  is 
intended.  Then  cover  it  with  a  few  strata  of  spirit  of 
wine  varnish,  as  is  done  in  general  in  regard  to  carved 
work,  or  with  wax  in  the  encaustic  manner.  It  requires 
much  attention  to  discover  that  such  ornaments  are 
not  carved  in  the  usual  manner.  Gilding  may  be  ap¬ 
plied  to  them  with  great  facility.  This  operation  is 
exceedingly  easy ;  nothing  is  necessary  but  moulds ; 
and  with  a  little  art  the  ornaments  may  be  infinitely 
varied. 

I  tried  also  to  mould  figures,  and  completely  succeed¬ 
ed.  These,  however,  require  more  care.  I  first  make  a 
paste,  similar  to  the  former,  with  very  fine  sawdust,  and 
place  a  stratum,  of  about  two  lines  in  thickness,  on  every 
part  of  the  mould;  after  which  it  is  left  to  dry  almost  en¬ 
tirely.  In  the  mean  time  I  prepare  a  coarse  paste  with 
coarse  sawdust  which  has  not  been  made  to  pass  througli 
a  fine  but  a  coarse  sieve,  and  instead  of  Flanders  glue  I 
employ  common  glue,  which  is  less  expensive,  adding  to 
it  a  sixth  of  fish  glue.  1  first  put  together  two  parts  of 
the  mould,  after  introducing  into  the  joints  a  slight  stra¬ 
tum  of  the  fine  paste,  wliich  I  make  very  clear  and  apply 
with  a  small  brush.  1  fill  up  the  vacuity  between  the 
two  pieces  with  coarse  paste.  I  then  apply  the  third 
piece  as  I  did  the  second,  and  so  on  until  the  whole  arc 
adjusted,  always  filling  up  the  vacuities  with  coarse 
paste.  1  sufl*er  the  whole  to  dry  in  the  mould,  and  ob¬ 
tain  a  figure  in  relief  of  solid  wood  executed  with  all  the 
delicacy  of  plaster  figures.  Care  must  be  taken  to  re¬ 
move  with  a  sharp  knife,  or  a  small  file,  the  prominences 
formed  by  the  joinings.  If  the  figure  be  not  suflered  to 
dry  too  much,  these  prominences  may  be  easily  removed 
with  the  point  of  a  sharp  penknife.  It  will  be  necessary 
to  learn  the  art  of  determining  the  proper  degree  of  de¬ 
siccation  ;  for  if  the  figure  be  taken  from  the  mould  before 
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it  is  properly  dried  it  will  become  w  arped,  and  if  it  be  too 
dry  it  cannot  be  corrected  but  with  a  file,  which  is  tedious 
and  laborious,  whereas  if  the  proper  moment  be  seized 
the  paste  may  be  cut  like  wax;  especially  if  the  sawdust 
has  been  fine  which  is  necessary  for  the  exterior  strata. 
The  figures  may  then  be  completely  dried  in  a  stove, 
by  which  means  they  will  acquire  a  degree  of  desic¬ 
cation  and  solidity  hardly  to  be  conceived.  Figures 
thus  moulded  may  be  bronzed  or  varnished :  they  will 
then  be  unalterable  by  the  eftects  of  moisture  or  dry¬ 
ness. 

I  have  already  said  that  Flanders  and  not  common 
glue  ought  to  be  employed  for  the  exterior  strata,  be¬ 
cause  this -glue  is  almost  colourless;*  whereas  the' 
otlier,  being  dark-coloured,  gives  too  obscure  a  tint 
even  to  walnut-tree  wood.  Being  desirous  to  try  whe¬ 
ther  my  moulded  figures  would  be  unalterable  by  the 
effects  of  moisture  or  dryness,  I  made  the  following  ex¬ 
periments  : 

Experiment  I. 

X  EXPOSED  in  a  large  bell-glass  filled  with  atmospheric 
air  two  figures,  one  of  which  was  varnished  and  the  other 
not.  I  placed  under  the  bell  Saussure^s  hygrometer  and 
a  capsule  filled  with  water,  after  having  moistened  the 
sides  of  the  bell.  The  air  was  soon  saturated  with  wa¬ 
ter,  and  the  hygrometer  marked  100  degrees.  I  ob¬ 
served  no  alteration  whatever  in  the  varnished  figure, 
and  the  other  exhibited  no  other  sensible  alteration  than 
a  commencement  of  solution  in  the  glue,  so  that  on  ap¬ 
plying  my  finger  to  its  surface  it  was  found  to  be  some¬ 
what  viscid;  in  a  word,  the  figure  was  not  in  the  least 
warped,^ 

•  When  lliis  cannot  be  had,  a  glue  fit  for  the  purpose  may  be  made  by  boiling 
fhreds  of  parchment  in  common  water  till  dissolved. — Txli.och. 
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Experiment  IT, 

I  THEN  introduced  my  two  figures  and  the  hygrometer 
into  another  very  dry  bell,  under  which  I  had  placed  a 
capsule  filled  with  calcined  potash.  The  moisture  of 
the  air  by  which  the  figures  were  surrounded  was  soon 
absorbed,  and  the  hygrometer  indicated  zero.  In  or¬ 
der  to  ascertain  whether  the  wliole  moisture  imbibed 
by  the  unvarnished  figure  was  entirely  dissipated,  I 
left  every  thing  in  statu  quo  for  four  hours,  the  hy¬ 
grometer  still  indicating  zero.  I  tlien  took  out  the  tw  o 
figures,  neither  of  w  hich  had  experienced  the  least  al¬ 
teration. 

Experiment  III. 

I  REPEATED  the  first  experiment  w  ith  a  view*  to  cause 
the  two  figures  to  absorb  as  much  moisture  as  possible; 
and  when  the  hygrometer  marked  100  degrees  I  took 
them  from  the  bell,  and  suddenly  introduced  them  into  a 
stove  the  heat  of  w  hich  was  50  degrees  of  Reaumur. 
The  unvarnished  one  became  dry  without  cracking,  and 
the  other  showed  a  little  softening  in  the  varnish.  This 
ejffect  I  ascribed  to  the  imperfect  desiccation  before  the 
experiment,  for  the  softening  w  as  more  considerable  than 
is  generally  the  case  when  a  varnished  body  is  exposed  to 
heat. 

'  These  experiments  appeared  to  me  sufficient  to  induce 
me  to  conclude,  that  sculpture  in  moulded  w'ood,  accord¬ 
ing  to  the  process  here  described,  is  unalterable  by  mois¬ 
ture  or  drought,  for  in  our  climates  the  thermometer  ne¬ 
ver  rises  to  50  degrees.  Such  sculptured  figures  have 
the  solidity  of  wood,  and  are  even  preferable  to  it;  for 
a  slight  blow  given  to  wood,  if  cut  across  the  fibres, 
will  detach  some  of  the  parts  ;  whereas  figures  formed  of 
artificial  w  ood,  if  I  may  be  allow  ed  the  expression,  are 
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homogeneous  in  all  tli^r  parts^  and  are.  not  so  easily 
broken. 

Besides  the  ad  vantage^  which  this  invention  on  the 
first  view  exhibits,  it  offersithers  which  may  be  of  great 
utility  in  our  arts  and  manu^ctures. 

1st,  In  the  large  manufactoies  of  mirrors  the  ornaments 
in  general  are  in  a  very  bad  tate  and  miserably  executed^ 
because  the  carv  ers  are  very  \\  paid.  If  this  new  me¬ 
thod  be  adopted,  sculptors  wo(d  pay  more  attention  to 
their  first  work:  they  would  muld  their  ornaments  in 
plaster  or  in  sulphur,  then  taki  a  multitude  of  copies 
with  the  greatest  facility,  and  the>,  ornaments  would  add 
to  the  value  of  our  furniture. 

2d,  lulayers  would  make  much  lore  elegant  works  by 
employing  pastes  of  diflferent  colured  woods,  which 
might  be  managed  with  greater  eascthan  the  thin  pieces 
of  coloured  boards  W’hich  they  empjy.  I  am  now  en¬ 
gaged  with  some  experiments  on  this  object.  My  inten¬ 
tion  is  to  make  small  tablets  to  imitat  mosaic.  I  shall 
con»fliunicate  the  result  to  the  public  aisoon  as  my  expe¬ 
riments  are  terminated. 

No.  83. 

A  Memoir  concerning  several  indigenou  Plants^  which 
may  serve  as  a  Substitute  for  Oak  Bar^  and  for  cer^ 
tain  foreign  Articles  in  the  Tanning  of  leather. 

THE  object  of  this  memoir  is  to  show  \ow  the  de¬ 
struction  of  trees,  and  particularly  of  oak^-ees,  which 
are  so  valuable,  may  in  great  part  be  prvented.  A 
great  consumption  of  them  is  caused  by  th  tanneries. 

•  Tilloch,  vol.  17,p.  140.  From  the  Transact iont  of  the  Roya  Society  of  Btr* 
Uof  voL  10. 
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A  discovery  has  been  made  bst  summer,  which  w^ill 
contribute  to  the  preservation  a  the  trees,  and  to  the  con¬ 
tinuation  and  even  to  the  increase  of  the  tanneries.  Eight 
new  sorts  of  leather  have  prepared  and  tanned  with¬ 
out  any  bark  at  all,  and  witi  materials  of  which  w  e  shall 
give  a  detailed  account.  )y  using  these  articles,  there 
is  a  saving,  not  only  of  bak,  but  likewise  of  several  fo¬ 
reign  drugs,  which  are  gnerally  used  in  tanning.  It  is 
surprising  that  the  expeiments  on  which  this  discovery 
is  founded  have  not  befi  made  sooner,  as  they  are  ex¬ 
ceedingly  easy,  and  te  various  methods  practised  ])y 
other  nations,  and  evn  by  the  most  savage  ones,  for 
making  leather,  pointd  out  the  way  to  them.  In  fact, 
be  it  owing  to  the  wjit  of  bark,  or  to  old  practice,  it  is 
usual  in  several  contries  to  tan  leather  w  ith  leaves, 
roots,  fruits,  and  jices.  We  shall  not  enter  now'  into 
all  the  historical  etails  of  which  the  subject  is  sus¬ 
ceptible;  but  it  is  roper,  however,  to  give  a  sketch  of 
them. 

Some  of  the  Cfmuc  Tartars,  that  rove  about  to^^ards 
the  great  wall  ofChina,  tan  the  skins  of  their  horses 
with  sour  mares  milk.  In  Persia,  Eg^  pt,  and  some 
countries  bordeng  on  Africa,  goats^  skins  are  tanned 
with  the  astringnt  and  leguminous  fruit  of  the  true  aca¬ 
cia,  which  is  gfliered  before  it  is  ripe.  In  several  parts 
of  the  Turkisb^mpire  the  same  skins  are  made  into  Mo¬ 
rocco  leather  y  the  means  of  galls.  The  green  nuts  of 
the  turpentin  tree,  and,  according  to  some,  even  the 
leaves,  as  likwise  those  of  the  lentisk  tree,  serve  for 
the  same  pH>ose  in  many  parts  of  the  Levant.  The 
smak,  or  bttdles  of  the  leaves  and  young  branches  of 
sumach,  is  ery  well  know  n,  and  is  used  in  all  countries 
for  the  niiving  of  Cordovan  leather.  It  is  also  w  ell 
known  tha  in  several  provinces  of  Italy,  Spain,  and 
France  thrc  arc  actually  used  several  plants,  which 
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may  be  called  plantce  coriarice^  such  as  the  arbutus^  the 
celtisy  the  tamarisk^  the  rhamnuSf  the  rhus  myrtifolia^ 
&c.  In  Sweden  they  use  the  bark  of  one  of  the  small 
species  of  mountain  sallow,  as  also  a  wild  plant  known 
by  the  name  of  uva  ursi.  The  Silesians  use  in  tanning 
a  sort  of  myrtle  called  raiisch.  But  for  tanning,  nothing 
is  used  in  Germany  but  the  bark  of  oak  and  birch  tree, 
with  some  acorn  shells;  and  as  to  the  making  of  Cordo¬ 
van  and  Mtnocco  leather,  they  use  sumach  and  galls,  as 
almost  all  other  nations  do. 

When  the  eight  new  methods  of  preparing  leather  al¬ 
ready  alluded  to  shall  be  once  introduced,  all  the  other 
articles  will  be  no  longer  necessary;  and  there  will  be 
found  in  his  majesty’s  dominions  the  plants  tit  for  tanning, 
among  which  are  some  that  will  serve  also  for  dyeing 
skins.  We  have  already  about  sixty  species  of*  such 
plants;  and  if,  after  having  made  an  exact  choice,  there 
should  remain  hut  twenty  of  them,  our  object  will  be  at¬ 
tained,  both  as  to  the  preservation  of  wood,  and  the  do¬ 
ing  without  foreign  articles. 

Skins  difl*er  from  each  other  according  to  the  species 
of  animals,  as  likew  ise  according  to  their  age,  fo(»d,  and 
the  climate  they  belong  to;  whence  it  follows,  that  there 
must  be  various  methods  of  tanning,  all  which  can  be  re* 
duced  to  the  three  methods  called  in  Germany  weiss-e:;ihr 
(w  hitc  preparation),  semisch~gar^  (soft  preparation,)  and 
loh-gahve  (tanning).  I  omit  parchment,  shagreen,  and 
what  concerns  skinneries. 

The  first  preparation  is  the  same  in  these  three  methods. 
When  the  skins  arc  well  cleansed,  lime,  or  sand  and 
salt  are  made  use  of  to  take  off  the  hair,  and  then  they 
are  washed  several  times,  &c. 

But  the  follow  ing  part  of  the  process  is  not  the  same  in 
.  these  different  methods.  We  shall  omit  at  present  the 
two  first  methods,  which  require  several  ingredients  taken 

VoL.  II.  3  r. 
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from  the  three  kingdoms  of  nature,  such  as  alum,  com¬ 
mon  salt,  raw  tartar,  bran,  meal,  and  fish  oil ;  but  it  is  ne¬ 
cessary  to  enter  into  some  details  with  regard  to  the  thirds 
in  which  vegetables  alone  are  used,  that  serve  to  make  a 
sort  of  ley,  by  means  of  which  the  tanning  is  com¬ 
pleted. 

This  third  method  can  be  subdivided  again  into  four 
soKs,  according  to  the  four  principal  sorts  of  leather  that 
are  prepared  with  the  help  of  different  vegetables,  viz.  1. 
Common  leather;  :2.  Cow’s  leather;  3.  Cordovan;  4. 
JMorocQo  leather. 

Kvery  vegetable  ley  lit  for  making  leather  is  either 
cold  or  hot. 

The  cold  process  is  the  simplest  and  easiest,  but,  at 
the  same  time,  the  slowest;  it  is  used  for  the  coarsest  and 
heaviest  sort  of  skins,  which  arc  put  in  holes,  or  in  wood¬ 
en  vessels,  with  oak  or  birch  lijirk. 

The  method  of  tanning  with  liot  leys  is  often  very 
troublesome,  but  it'  is  more  expeditious  than  the  former 
one.  Some  sorts  of  leather  require  three  weeks:  others 
eight,  twelve,  or  fifteen  days.  Fitmi  twenty-four  to 
thirty-six  hours  are  sufficient  for  Cordovan;  Morocco 
leather  takes  seven  or  eight  hours,  and  sometimes  from 
sixteen  to  twenty.  ’^Fhis  method  is  as  follows:  The  ley 
is  poured  into  wooden  vessels,  together  with  hot  water; 
the  skins  are  put  into  it,  and  stirred  often.  After  eight 
days  time  the  w  ater  is  thrown  out,  heated  again,  poured 
upon  fresh  ley,  and  the  whole  is  poured  upon  the  skins. 
This  operation  is  continued  and  repeated  until  the  vege¬ 
table  parts  have  penetrated  the  substance  of  the  skins  so 
as  to  change  them  into  leather;  which  is  then  dried,  and 
given  over  to  the  curriers. 

VVe  may  remark  here,  that  cow  leather  cannot  be  made 
asclieap  with  us  as  in  Russia;  and  that  the  scented  sorl 
called  ciiir  de  lionssi  derives  that  property  from  two  cm- 
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pyreuniatic  oils,  which  it  is  rubbed  with  in  tlie  preparing 
of  it. 

f  As  to  Cordovan  juid  Morocco  leather,  they  are  made 

j  of  goats’  skins,  and  prepared,  the  one  with  sumach,  the 
I  otlier  with  galls. 

I  We  have  said  enough  concerning  the  general  princi- 

j  pies  of  tanning,  so  as  to  throw  a  light  upon  what  relates 

'  to  the  plants  that  can  be  made  use  of  in  it. 

I  There  is  abundance  of  tliese  plants  in  our  country, 

and  eight  new  methods  of  preparing  leather  with  them 
have  been  discovered.  They  have  been  treated  of  in  a 

i/  , 

memoir  tliat  was  read  before  the  academy  on  the  5th  of 
last  l)ecem!)er.  Tlie  author  of  this  memoir,  and  the  ma- 
ker  of  these  new  sorts  of  leather,  is  M.  Klein,  a  native 
of  Nauen.  He  re(|uested  I  should  show  him  all  the 
plants  tliat  I  tliought  fit  for  tanning.  I  have  mentioned 
tlie  names  of  these  plants  to  the  academy,  and  specified 
their  properties.  Tliey  are  all  indigenous  plants,  very 
common  and  abundant,  and  which  have  been  heretofore 
considered  as  noxious  weeds,  as  the  utility  of  them  was 
not  known;  and  accordingly,  their  being  used  in  fanning 
will  not  be  in  the  least  hurtful  to  private  economy.  M. 
Klein  has  collected  a  considerable  quantity  of  these  spe¬ 
cies  of  plants ;  and  among  the  eight  sorts  of  leather  that 
I  have  been  made  with  them  there  is  very  fine  Cordovan 

(  prepared  without  sumach,  and  two  sorts  of  calf-skin, 

\  tanned  only  with  leaves  of  trees. 

']  These  coriaceous  plants  grow  in  almost  all  deep 

!  places  and  marshy  grounds;  there  are  some  of  them 

j  found  also  in  sandy  soil,  on  hills,  and  in  woods.  The 

I  hay  w  hich  they  yield  is  the  coarsest  of  all,  and  in  very 

:  small  quantity;  the  cattle  never  touch  it,  except  when 

they  are  starving  with  hunger.  Such  plants  spoil 
5  -  good  meadows.  A  great  quantity  of  them  is  to  be 

5  had,  particularly  near  lakes  and  large  ponds;  and  it  i$ 
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no  exaggeration  to  say  that  there  are  sixty  species  of 
them. 

It  is  very  easy  to  discover  the  chemical  principles  in 
virtue  of  which  these  plants  are  fit  for  tanning,  if  one  has 
a  knowledge  of  those  of  sumach,  galls,  and  difiTerent  sorts 
of  bark.  With  regard  to  this  point,  the  plants  may  be 
divided  into  two  principal  classes.  The  principles  that 
are  chiefly  to  be  considered  are  found  generally  in  all  of 
them;  they  are  of  a  fixed,  but  still  active,  terreo- gummy, 
or  terreo-resinoso-gummy  nature.  Besides  these  com¬ 
mon  principles,  some  other  very  active  ones  exist  in  some 
of  these  plants,  in  a  greater  or  less  quantity ;  and  this  is 
what  constitutes  the  difference  that  we  establish  between 
the  plants  that  can  be  used  in  tanning. 

Those  of  the  first  sort  have  no  smell,  or  at  most  a  vei*y 
weak  one,  but  they  have  a  very  sharp  and  astringent 
taste.  They  contain  only  the  active  and  fixed  principles 
which  we  have  mentioned,  or  at  most  an  inconsiderable 
mixture  of  oleo-inflammable  parts,  which  give  a  weak 
balsamic  smell  to  the  w  ater  distilled  from  them,  without 
any  sharp  or  styptic  taste.  The  proportion  of  these  parts 
varies  in  the^  terreo-resinoso-gummy  substance  ;  but  that 
which  commonly  exists  in  the  greatest  part  of  the  coria¬ 
ceous  plants  is  such,  that,  for  instance,  in  a  pound  of  them 
the  terreous  parts  constitute  one-third,  or  even  one-half ; 
and  the  gummy  principle  about  oue  fourth  or  one-third, 
and  in  some  as  much  as  one-half,  while  the  proportion  of 
rosin  is  the  smallest  of  all,  being  only  from  twenty  to 
fifty  grains,  or  at  most  a  drachm  and  about  twenty 
grains. 

In  the  second  sort  of  these  plants  wx  find,  indeed,  the 
above-mentioned  fixed  active  ])rinciples,  but  not  in  the 
same  proportion,  because  they  are  mixed  w  ith  other  prin¬ 
ciples  both  volatile  and  fixed, :  so  as  to  constitute  the 
smaller  part  of  the  w  hole  compound.  Besides  the  fixed 
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parts  there  exists  in  these  substances  an  unctuous  balsamic 
oleoso-n  or  vaporoso-spirituoso-ethereous  principle.  The 
volatile  parts  become  soon  disengaged  from  the  rest,  by 
tlie  heat  of  the  tanning  ley,  and  evaporate,  so  that  it  is 
not  at  all  times  possible  to  discover  any  specific  remains 
of  them  in  the  leather. 

If  we  examine  next  what  the  fixed  terreo-gummy  or 
terreo-resinoso- gummy  substance  consists  of,  we  shall  ob¬ 
tain  a  very  clear  knowledge  of  it,  either  from  considering 
the  manner  in  which  it  is  naturally  produced,  or  by  means 
of  chemical  experiments.  This  teireous  matter  is  some¬ 
times  coarser,  sometimes  finer,  sometimes  in  a  greater  and 
sometimes  in  a  smaller  quantity ;  and  it  contains  an  oily 
substance,  or  inflammable  principle,  attached  to  a  light 
acid,  of  the  nature  of  vegetable  acid,  but  not  caustic,  like 
mineral  acid.  In  analysing  the  fixed  substance  of  coria¬ 
ceous  plants,  we  get  by  the  alembic,  out  of  a  pound  medi¬ 
cal  weight,  nearly  the  following  parts,  in  a  proportion 
more  or  less  different:  1.  About  an  ounce  and  two 
di  aclims  of  a  clear,  empyreuniatie,  but  not  astringent 
phlegm ;  2.  A!)out  two  ounces  and  five  drachms  of  an 
acid  yellowish  liquor;  3.  An  ounce  and  somewhat  more 
than  six  drachms  of  an  empyreumatic  oil.  The  caput 
mortuum  often  constitutes  one  half,  or  even  more,  and 
sometimes  contains  a  portion  of  fixed  alkaline  salt.  In 
dry  fruits,  juices,  and  bulbous  roots,  this  proportion  suf¬ 
fers  some  exceptions.  It  is  easy  to  conceive  that  the 
knowledge  of  these  component  parts,  of  their  respective 
quantities,  and  of  their  properties,  which  are  well  known 
to  chemists,  may  lead  to  that  of  their  effects,  and  of 
the  manner  in  which  they  produce  them.  We  shall 
be  able  then  to  distinguish  a  false  tanning  plant  from 
a  real  one,  or  to  lay  aside  such  as  are  too  weak  for 
•  that  purpose.  There  are  some,  for  example,  that  are 
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much  fitter  for  giving  a  fine  dye  to  leather  than  for  tan¬ 
ning  it. 

Nor  is  it  difficult,  after  what  we  have  said  concerning 
the  principles  contained  in  the  plants,  to  form  an  idea  of 
their  action  upon  skins,  properly  cleansed  and  macerated. 
The  skins  being  left  steeping  in  a  decoction  of  these 
plants,  or  merely  along  with  the  coarse  dust  of  them,  un¬ 
dergo  a  change  in  the  tissue  of  their  parts,  w  hereby  they 
become  leather.  In  this  operation  the  soluble  and  active 
parts  of  the  vegetables  are  separated  from  the  coarse 
mass,  with  the  help  of  air,  evaporating  moisture,  water, 
i  work,  and  various  degrees  of  heat.  They  remove  im¬ 
perceptibly  from  each  other,  and  extend  in  every  direc¬ 
tion  in  a  very  gentle  manner,  which  renders  them  fit  for 
softly  penetrating  the  substance  of  the  skins,  and  pro- 
ilucing  gradually  an  alteration  in  them.  It  is  easy  to 
I  comprehend  the  effects  which,  in  such  a  case,  a  gentle 

acid  is  capable  of  producing,  when  dissolved,  mixed, 
and  put  in  action- with  other  particles  highly  volatile, 
oleoso-ethereous,  and  of  great  mobility.  The  skins  are 
i  penetrated  with  these  particles,  and  with  those  which  we 

I  have  called  terreo-resino-gummy,  as  if  with  a  sort  of 

j  balsam,  and  are  thereby  condensed  into  leather.  But  as 

f  it  is  not  our  intention  to  enlarge  upon  the  theory  of  tan- 

!  ning?  we  shall  confine  ourselves  to  our  object,  w  hich  is 

I  the  indication  of  tanning  plants,  and  shall  mention  ano- 

I  ther  property  of  them,  w  hereby  they  are  plainly  distin- 

!  guishahle  from  all  others.  This  property  occurs  in  their 

I  dust,  or  in  a  decoction  of  them,  w  hen  mixed  w  ith  cop- 

i  peras  (vitriol  de  mars). 

1  Take  then  these  plants,  and  reduce  them  into  dust, 

which  you  w  ill  thnnv  into  a  solution  of  copperas ;  or  put 
<  some  copperas  into  an  infusion  or  decoction  of  the  plants 
j  which  has  been  previously  filtrated.  'J"he  colour  firo- 
I  diiced  by  this  mixture  is  sometimes  reddish  or  of  a  darli 
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t‘ed,  and  sometimes  blue  or  black.  The  cause  of  this 
phenomenon  is  known  to  chemists,  who  know  also  how 
to  make  these  decoctions  or  infusions  transparent,  and  to 
make  the  colours  disappear,  by  pouring  into  them,  drop 
by  drop,  a  sufficient  quantity  of  oil  of  vitriol. 

Tlie  properties  of  these  plants  being  thus  sufficiently 
ascertained,  and  there  being  the  greatest  plenty  of  them 
in  the  country,  it  remains  now  for  the  connoisseurs  to  ex¬ 
tend  the  use  of  them,  and  to  apply  them  further  to  the 
advantage  of  our  national  manufactures. 

A  List  of  the  Plants  that  have  been  used  in  the  Expert- 

ments  on  Tanning. 

The  number  of  plants  fit  for  tanning  is  much  greater 
than  that  of  those  in  the  following  list;  and  it  has  been 
observed  that,  if  they  be  gathered  at  proper  seasons,  they 
can  be  used  for  the  preparing  of  all  sorts  of  skins,  both 
coarse  and  fine.  The  best  of  them  are  such  as  have  the 
greatest  ([uantity  of  a  coarse,  astringent,  and  acid  sub¬ 
stance.  They  are  also  the  fitter  for  penetrating  the  skins, 
in  [iroportion  as  they  contain  a  greater  portion  of  aroma¬ 
tic  and  spirituous  parts,  and  are  possessed  of  an  essential 
ctliereous  oil.  On  the  contrary,  the  inferior  species  of 
tliem  are  those  whose  substance  is  principally  composed 
of  fat  or  mucilaginous  parts,  which  do  not  make  so  strong 
an  impression  on  tlie  skins,  and  can  scarce  serve  for  tan¬ 
ning  the  most  tender  ones. 

Salicaria  vulgaris  purpurea^  foliis  oblongis.  Tourn. 
[nstit.  25S.  Lys  dmachia  spicata  purpurea,  forte  Plinio. 
C.  B.  pin.  240.  Purple-flowered  loosestrife. 

Ulmaria;  Clus.  Hist.  198. 1.  B.  iii.  488.  Regina  prati. 
Oodon.  Pempt.  ;'i7«  Queen  of  the  meadows. 

Comarum;  l^inn.  Gen.  pi.  ed.  5.  5GS.  Quinquefo- 
.  lium  jmlustre  rubrum.  C.  B.  pin.  320.  Red  marsh 
cinquefoil. 
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Filix  ramosa  major,  pinnulis  ohtusis,  non  derdatis.  C. 
B.  pin.  357.  Filix  fccmina  offic.  et  Uodon.  Pempt.  462. 
Common  brackens,  or  female  fern. 

Filix  non  ramosa,  dentata,  C.  B.  pin.  358.  Filix  mas 
offic.  et  Dodon.  Pempt.  462.  Common  male  fern. 

Filix  palustris  maanma.  C.  B.  Prodr.  150.  Water- 
fern. 

Filix  mas  aculeata,  major 'et  minor.  C.  B.  Prodr. 
151. 

Persicaria  salicis  folio,  potamogeton  angustifolium 
dicta.  Raj.  Hist.  184.  Arsmart. 

Persicaria  acida  Jungermanni.  Water  knot-grass. 
Bistorta  major,  radice  minus  vel  magis  intorta.  C.  B. 
pin.  192.  Snake-weed. 

Tormentilla  sylvestris.  C.  B.  pin.  326.  Wild  tor- 
mentil. 

I  Pimpinella  major.  C.  B.  pin.  160.  Large 

wild  pimpernel. 

Caryopliyllata  vulgaris.  C.  B.  pin.  321.  Common 
avens,  or  lierb  bennet. 

Caryophillata  aquatica,  nutante  flore.  C.  B.  pin.  321. 
Water  avens. 

Anserina  offic.  argentea.  Hod.  Pempt.  600.  et  Poten- 
tilla.  I.  B.  II.  398.  Goose-grass. 

Quinquefolium  majus  repens.  C.  B.  pin.  325.  Large 
cinquefoil. 

,  '  Quinquefolium  minus  repens  luteum.  C.  B.  pin.  325. 

Spring  cinquefoil. 

Quinquefolium /oZzo  argenteo.  C.  B.  pin.  325.  Satin 
,  cinquefoil. 

i  Horminum  pratense,  foliis  serratis.  C.  B.  pin.  238. 

Clary. 

Agrimonia  offic.  Agrimony. 

‘  Equisetum  arvense,  longioribus  setis.  C.  B.  pin.  16. 

Horse-tail. 

I 
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Equisetum  palustre^  longioribus  setis,  C.  B.  pin.  15. 
Marsh  horse-tail. 

Alchemilla  vulgams.  C.  B.  pin.  319.  Common  lady^g 
mantle. 

Muscus  pulmonarius,  sive  Pulmonaria  offic.  Lob.  Ic. 
p.  S48.  Pulmonaria  arborea,  Muscus  quernus.  Oak 
moss. 

Lysimachia  lutea  major ^  quce  Bioscoridis,  C.  B.  pin. 
24.5.  Yellow  wood-loosestrife. 

Vacciiiium;  Rivini.  Vitis  idoea^folns  oblongis  crenatiSy 
fructu  nigricante.  C.  B.  pin.  470.  Black- worts — in  Irish 
Fraochan, 

Vacciniiim  joins  buxiy  sempervirenSy  baccis  rubris, 
Rup.  flor.  Gen.  p.  52.  Red  bilberry. 

Rubus  vulgai^Sy  s.  fructu  nigro,  C.  B.  pin.  479» 
Common  Bramble. 

Rubus  repenSj  fructu  ccesio,  C.  B.  pin.  479.  DeW'- 
berry. 

Fra^aria  vulgaris,  C.  B.  pin.  326.  Strawberry. 

Filipendula;  I.  B.  II.  189.  Saxifraga Red 
Saxifrage. 

Pervinca ;  Tournefort.  Vinca  pervinca  oflRc.  Clematis 
daphnoides  majory  fore  cerulceo,  I.  B.  II.  132.  Peri- 
winckle. 

Sparganium  ramosum  et  non  rarnosum,  C.  B.  pin.  115. 
Burn- reed. 

Filago;  seu  herba  impia,  Dodon.  Pempt.  66.  Com¬ 
mon  cudweed. 

Gnaphalium  montanum  fore  rotundiore  et  longiore, 
Tourn.  Inst.  453.  Mountain  cudw^eed. 

Geranium  sanguineum  maximo  fore,  C.  B.  pin.  31  &. 
Bloody  crane^s  bill. 

Geranium  batrachoides  maximum,  minus  laciniatumy 
falio  aconiti,  I.  B.  III.  477-  Meadow  crane’s  bilL 
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Plantago  latifoUa  incaiia,  C.  B.  pin.  189.  Broail- 
leaved  plantain. 

- angnstifolia  major  et  minor.  C.  B.  pin.  189. 

Narrow  leaved  plantain,  both  great  and  small. 

- latifoUa  sinuata.  C.  B.  pin.  189.  All  sorts 

of  plantain. 

Hypericum  ojfic.  et  Mattliiol.  viilgare,  C.  B.  pin.  279. 
Common  St.  Jolin^s  wort. 

It  is  proper  to  observe  in  this  place,  that  only  the 
herbs  in  flower,  or  even  the  flowers  alone,  of  the  pre¬ 
ceding  plants  are  to  be  used.  Some  of  them  are  more 
weak  than  others,  and  accordingly  must  be  used  in  a  dif¬ 
ferent  way.  But  as  to  the  hdlowing  ones,  their  leaves 
and  branches,  cis  likewise  tlm  unripe  fruits  of  them,  the 
seeds,  and  even  the  roots  of  some  of  thefti,  are  all  etpially 
fit  for  tanning. 

Frondes  viti8  vinifem\  I'he  vine. 

V\y\m\8  sylvestris.  Wild  plum-tree;  its  bark  and  un¬ 
ripe  fruit. 

Salix  vulgaris  alba  arborescens.  Common  w  bite  wil¬ 
low;  its  leaves  and  twigs. 

- caprea  rot nndi folia.  Common  willow';  its  leaves. 

bark,  twigs. 

Rosa;  sylvestris,  variorum  coloriim.  Wild  rose  bush : 
its  leaves. 

Fagus.  Beecli.  Bark  and  leaves. 

Carpinus.  Horse-beecli.  Bark  and  leaves. 

(|uercus.  All  sorts  of  oak.  Leaves.’ 

Betula.  Bircli-tree.  Bark  and  leaves. 

Aliuis.  Alder.  Leaves. 

Mespilus;  species  sylvestris  vulgaris.  Wild  medlar. 
Leaves,  tw  igs,  unripe  fruit. 

Ledum  rosmarini  folio.  Wild  rosemary. 

Cornus  sylvestris  )n(is.  Wild  cornel  tree.  Leaves* 
twigs,  stones. 
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Acotosa  pratensis.  Sorrel.  Root.  Seed. 

J^aoathuin  maximum  aquaticum.  Large  water-dock. 
Rofd,  leaves,  seed. 

Lapathnm  folio  acuto  piano.  C.  B.  pin,  113.  Sharp- 
pointed  dock.  Root,  leaves,  seed. 

Iris  paliistris  lutea.  Acorns  adiilterinus.  C.  B.  pin.  31. 
Water- flag.  Root. 

Nyinplnea  lutea  major.  C.  B.  pin.  193.  Yellow  Avateiv 
lily.  Root. 

- -  alba  major.  C.  B.  pin,  193.  Whit®  water- 
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^IIX  as  much  sheep’s  dung  in  clear  water  as  will  make 
it  appear  of  the  colour  of  grass,  and  dissolve  in  clear  wa¬ 
ter  one'  pound  of  best  white  soap  for  every  ten  pounds  of 
cotton-yarn,  or  in  that  proportion  for  a  greater  or  lesser 
quantity. 

Ohserve : — The  tubs,  hoards,  and  poles,  that  are  used 
in  the  following  operations  must  be  made  of  deal;  the 
boiling-pan  of  either  iron  or  copper. 

First  Operation. 

Pour  the  soap  liquor  prepared  as  above  into  the  boiling- 
pan  ;  strain  the  dung  liquor  through  a  sieve ;  add  as  much 
thereof  to  the  soap  liquor  in  the  pan  as  will  be  sufficient 
to  boil  the  yarn,  intended  to  be  dyed,  for  five  hours. 
When  the  liquors  are  well  mixed  in  the  pan,  enter  the 

•  Tilloch,  \o\.  17,  p.  149.  From  the  Transactions  of  the  Dublin  Society,  vol. 
1;  p;irt  1. 
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yarn,  light  the  fire  under  the  pan,  and  bring  the  liquor 
to  boil  in  about  two  liours,  observing  to  increase  the 
heat  regularly  during  that  period.  Continue  it  boil¬ 
ing  for  three  hours,  then  take  tlie  yarn  out  of  the  pan, 
wash  it,  wring  it,  and  hang  it  in  a  shed  on  poles  to 
dry.  When  dry,  take  it  into  a  stove  or  other  room 
where  there  is  a  fire ;  let  it  hang  there  until  it  be  thorougli- 
ly  dry. 

N.  B.  The  cotton  yarn,  when  in  the  shed,  should  not 
be  exposed  either  to  the  rain  or  sun :  if  it  is,  it  will  be  un¬ 
equally  coloured  when  dyed. 

Second  Operation, 

In  this  operation  -use  only  one  half  of  tlie  soap  that 
was  used  in  the  last,  and  as  much  dung  liquor  (strained 
as  before  directed)  as  will  be  sufficient  to  cover  the  cotton 
yarn,  when  in  the  pan,  about  two  inches.  When  these 
liquors  are  well  mixed  in  the  pan,  enter  the  yarn,  light 
the  fire,  and  bring  the  liquor  to  boil  in  aliout  one  hour; 
then  take  the  yarn  out,  w  ring  it  w  ithout  washing,  and 
hang  it  to  dry  as  in  the  former  operation. 

Third  Operation, 

Tins  operation  the  same  as  the  second  in  every  re¬ 
spect. 


Fourth  Operation, 

For  every  ten  pounds  of  yarn  make  a  clear  ley  from 
half  a  pound  of  pot  or  pearl  ashes.  Pour  the  ley  into 
the  boiling-pan,  and  add  as  much  clear  w  ater  as  will  be 
sufficient  to  boil  the  varn  for  two  hours:  then  enter  the 

t/  ^ 

yarn,  light  the  fire,  and  bring  it  to  boil  in  about  an  hour. 
Continue  it  boiling  about  an  hour,  then  take  the  yarn  out, 
w  ash  it  very  w  ell  in  clear  w  ater,  w  ring  it,  and  hang  it  to 
di’y  as  in  former  operations. 
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N.  B.  This  operation  is  to  cleanse  the  yarn  from  any 
oleaginous  matter  that  may  remain  in  it  after  boiling  in 
ihe  soap  and  dung  liquors. 

Fifth  Operation, 

To  every  gallon  of  iron  liquor*  add  half  a  pound 
of  ruddle  or  red  chalk  (the  last  the  best)  well  pul¬ 
verized. 

Mix  them  well  together,  and  let  the  liquor  stand  four 
hours,  in  order  that  the  heavy  particles  may  subside; 
then  pour  the  clear  liquor  into  the  boiling  pan,  and  bring 
it  to  such  a  degree  of  heat  as  a  person  can  well  bear  his 
hand  in  it;  divide  the  yarn  into  small  parcels,  about  five 
hanks  in  each ;  soak  each  parcel  or  handful  very  w  ell  in 
the  above  liquor,  wring  it,  and  lay  it  down  on  a  clean 
deal  board.  When  all  the  yarn  is  handed  through  the 
liquor,  the  last  handful  must  be  taken  up  and  soaked  in 
the  liquor  a  second  time,  and  every  other  handful  in  suc¬ 
cession  till  the  whole  is  gone  through ;  then  lay  the  yarn 
down  in  a  tub,  >vherein  there  must  be  put  a  sufficient 
quantity  of  ley  made  from  pot  or  pearl  ashes,  as  will  co¬ 
ver  it  about  six  inches.  Let  it  lie  in  this  state  about  two 
hours,  then  hand  it  over  in  the  ley,  w  ring  it,  and  lay  it 
down  on  a  clear  board.  If  it  does  not  appear  sufficient¬ 
ly  deep  in  colour,  this  operation  must  be  repeated  till 
it  has  acquired  a  sufficient  degree  of  darkness  of  co¬ 
lour  :  this  done,  it  must  be  hung  to  dry  as  in  former  ope¬ 
rations. 

N.  B.  Any  degree  of  red  or  yellow  hue  maybe  given 
to  the  yarn  by  increasing  or  diminishing  the  quantity  of 
ruddle  or  red  chalk. 


*  Iron  liquor  is  what  the  Ifliw  printers  use. 
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Sixth  Operation. 

For  every  ten  pounds  of  yarn  make  a  ley  from  half  a 
pound  of  pot  or  pearl  ashes;  pour  the  clear  ley  into  the 
boiling-pan;  add  a  suilicient  quantity  of  water  thereto  that 
will  cover  the  yarn  about  four  inches;  light  the  tire,  and 
enter  the  yarn,  when  the  liquor  is  a  little  warm;  observe 
to  keep  it  constantly  under  the  liquor  for  two  hours;  in¬ 
crease  the  heat  regularly  till  it  come  to  a  scald;  then  take 
the  yarn  out,  wash  it,  and  hang  it  to  dry  as  in  former 
operations. 

Seventh  Operation. 

Make  a  sour  liquor  of  oil  of  vitriol  and  water;  the  de¬ 
gree  of  acidity  may  he  a  little  less  than  the  juice  of  le¬ 
mons;  lay  the  yarn  in  it  for  about  an  hour,  then  take  it 
out,  wash  it  very  well  and  wring  it ;  give  it  a  second  wash¬ 
ing  and  wringing,  and  lay  it  on  a  hoard. 

N.  I>.  'Phis  operation  is  to  dissolve  the  metallic  parti¬ 
cles,  and  remove  the  ferruginous  matter  that  remains  on 
ihc  surface  of  the  thread  after  the  fifth  operation. 

Operation. 

For  every  ten  pounds  of  yarn  dissolve  one  ])ound  of 
best  v,  !ii{e  soa|)in  clear  water,  and  add  as  much  water  to 
this  ii(juor  in  your^hoiling-pan  as  will  he  suilicient  to 
boil  the  yarn  for  two  hours.  When  these  liquors  are 
well  mixed  light  the  lire,  enter  the  yarn,  and  liring  the 
liquor  to  boil  in  about  an  hour.  Continue  it  boiling 
slowly  an  hour;  take  it  out,  wash  it  in  clear  water  very 
well,  and  hang  it  to  dry  as  in  former  operations:  when 
dry  it  is  ready  for  the  weaver. 

X.  n.  It  appears  to  me,  from  experiments  that  I  Imve 
made,  that  less  than  four  operations  in  the  fireparafion 
of  the  yarn  Avill  not  be  sufficient  to  cleanse  the  pores 
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of  tlie  fibres  of  the  cotton,  ami  render  the  colour  perma¬ 
nent. 


Observations  on  the  Employment  of  Platina  in  Porce^ 
lain  Painting.  By  Professor  Klaproth.^ 

IN  the  course  of  half  a  century  since  platina  was  in¬ 
troduced  and  known  in  Europe,  the  experiments  made 
with  it  by  various  eminent  eliemists  seem  to  have  ex¬ 
hausted  every  thing  that  relates  to  the  physical  and  che¬ 
mical  properties  of  this  remarkable  metal.  The  imper¬ 
fect  information,  however,  wiiicli  relates  to  its  mineralo- 
gical  and  natural  history  seems  to  require  further  inves¬ 
tigation,  though  it  must  at  the  same  time  be  acknowledg¬ 
ed  that  our  information  in  this  respect  appears  to  be  wor¬ 
thy  of  confidence,  as  the  Spanish  government  has  en¬ 
trusted  the  inspection  and  management  of  its  mines  in 
South  America  to  men  who  to  a  knowledge  of  mineralo¬ 
gy  and  mining  unite  great  zeal  for  the  improvement  of 
these  sciences. 

The  real  origin  of  platina  is  in  all  probaliility  to 
be  ascribed  to  revolutions  which  have  taken  place  in 
Uie  Cordilleras  by  volcanoes,  earthquakes,  and  inun¬ 
dations  :  and  it  is  not  improbable  that  these  mountains 
still  contain  in  their  interior  parts  entire  veins  of  plati¬ 
na.  the  discovery  of  which  is  perliaps  reserved  for  future 
times. 

At  present,  Peru  is  the  only  known  country  where 
platina  is  found,  and  particularly  the  district  of  Choco, 
where  it  is  collected  in  the  valleys  between  the  moun- 


•  Tilloch,  vol.  17,  p.  135.  From  Scherer’s  All^emeines  Journal  der  Chemie. 
no.  52,  1802. 
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tains  and  rivers  along  with  the  gold  in  small  lamime,  or 
it  is  obtained  hy  washing  the  earth.*  When  the  largest 
grains  of  gold  have  been  picked  from  the  mixed 
mass  of  gold  and  platina,  the  remaining  gold  is  ex¬ 
tracted  by  amalgamation;  by  means  of  which  operation 
the  platina  is  left  behind  in  the  form  of  flat  plates  or 
scales. 

The  deceptions  formerly  practised  by  mixing  gold 
with  platina  have  induced  the  Spanish  government  to 
prevent  the  exportation  of  it,  and  to  give  orders  to  all 
their  servants  in  that  country  to  keep  the  ])latina  by 
them,  and  to  wash  it  in  water  from  time  to  time.  But 
as  means  have  been  found  to  detect  easily  and  in  a  cer¬ 
tain  manner  tlie  adulteration  of  gold  with  platina,  and 
also  to  employ  it  for  valuable  purposes,  it  is  to  l)C 
hoped  that  the  Spanish  government  will  not  persist 
in  causing  a  prohibition  so  injurious  to  the  arts  and 
to  its  own  finances  to  be  executed  with  the  former  se¬ 
verity. 

My  object  at  present  is  not  to  enlarge  on  the  chemi¬ 
cal  and  physical  properties  of  platina,  but  only  to  of¬ 
fer  a  few  observations  on  the  uses  in  the  arts  to  w  hich 
it  has  hitherto  been  applied;  and  then  to  give  an  account 
of  the  result  of  an  experiment  which  I  made  in  regard 
to  a  new  application  of  this  metal  to  objects  of  manufac¬ 
ture. 

The  apparent  infusibility  of  platina  by  itself,  formerly 
considered  as  an  insuperable  obstacle,  was  sufficient  (o 
prevent  the  employment  of  it  except  in  combination 
with  other  metals,  as  experience  showed  that  it  was  ca¬ 
pable  of  uniting  with  the  greater  part  of  them  by  fusion. 
Of  such  mixtures,  that  arising  from  a  combination  of 
brass  and  platina  was  found  to  be  exceedingly  proper 
for  the  specula  of  reflecting  telescopes,  as  this  alloy  was 

•  Platina  is  founU  in  Spain,  and  also  in  St.  Donrunjfo. 
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Susceptible  of  a  beautiful  polish  not  subject  to  be  injured 
by  the  prejudicial  influence  of  the  atmosphere  and  of 
moisture.  At  first,  however,  the  employment  of  platina 
was  not  extended  further  until  the  experiments  made 
known  by  Morveau,  Sage,  and  other  chemists,  and  after¬ 
wards  prosecuted  on  a  larger  scale  by  count  Von  Sickin- 
jeii,  formed  as  it  were  an  epoch  in  the  history  of  this  me¬ 
tal,  and  showed  in  what  manner  platina  might  be  freed 
from  its  foreign  particles,  be  welded,  hammered,  and 
drawn  out  into  wire,  so  as  to  be  applicable  to  a  variety  of 
pur|)oses. 

It  w  as,  how  ever,  not  yet  possible  to  employ  it  in  cases 
w  hich  ref|uired  an  actual  fusion  for  the  purpose  of  cast¬ 
ing  it;  because  this  metal,  in  its  pinified  state,  was  al¬ 
ways  by  itself  infusible  in  a  common  furnace.  It  was 
therefore  a  discovery  of  great  importance  to  find  that  pla¬ 
tina  may  be  rendered  fusible  by  arsenic;  and  that  when 
mixed  wdlh  this  sul>stance  it  may  be  cast  in  moulds,  w  bile 
the  volatile  metal  employed  as  a  flux  may  be  again  driven 
oil*  by  heat,  so  that  the  cast  platina  may  then  be  ham¬ 
mered  like  any  other  metal.  By  employing  this  method, 
first  made  know  n  by  my  worthy  colleague  M.  Achard, 
vessels  and  articles  of  various  kinds  are  made  of  platina, 
and  particularly  at  Paris. 

Bergman,  however,  had  shown  that  platina  which 
could  be  reduced  to  a  state  of  fusion  only  by  employing 
a  large  burning  mirror,  might  l)e  fused  also  by  means  of 
oxygen  gas.  In  this  manner  M.  Pelletier,  by  means  of 
phosphoric  glass,  made  from  bones,  combined  with  char¬ 
coal  pow'der,  brought  large  masses  of  platina  to  a  state  of 
complete  fusion. 

How  fai’  platina  might  be  employed  in  porcelain  paint¬ 
ing  has  never  yet,  as  far  as  I  know,  been  examined :  I 
•  therefore  thought  it  of  considerable  importance  to  make 
some  experiments  on  this  subject,  wdiich  did  not  deceive 

VoL.  II.  3  I 


44S  On  the  Employment  of  Platina, 

my  expectation ;  but,  on  the  contrary,  convinced  me  that 
this  object,  in  the  hands  of  an  ingenious  artist,  may  be 
brought  to  perfection. 

Gold  and  silver  have  hitherto  been  the  only  metals 
susceptible  of  being  employed  in  their  metallic  form  in 
painting  and  ornamenting  porcelain,  glass,  and  enamel. 
Gold  answers  this  purpose  so  eompletely,  that  nothing 
further  can  be  wished  for  on  this  head ;  whereas  silver 
docs  not  answer  so  well.  As  it  possesses  less  density 
and  is  more  porous  than  g^d,  it  does  not  cover  the 
ground  so  completely  when  applied  to  porcelain  in  thin 
leaves.  The  second  cause  of  the  inferiority  of  silver 
when  employed  in  painting  on  porcelain  arises  from  its 
nature,  in  consequence  of  w  hich,  when  exposed  to  sul¬ 
phureous  and  other  phlogistic  vapours,  it  becomes  tar¬ 
nished,  loses  its  metallic  splendour,  and  at  length  grows 
black.  This  inconvenience  renders  silver  unfit  for  be¬ 
ing  employed  in  fine  porcelain  painting,  and  confines  the 
application  of  metallic  substances  in  this  manner  to  gold 
alone. 

Platina,  in  this  respect,  may  be  classed  next  to 
gold;  and  by  its  white  colour  may  supply  the  place  of 
silver  without  possessing  any  of  its  faults.  It  is  not 
only  capable,  on  account  of  its  density  and  w  eight,  in 
which  it  exceeds  gold,  of  covering  the  ground  complete¬ 
ly,  without  leaving  any  perceptible  interstices,  as  sil- 
ver  does ;  but  it  w  ithsiands  like  gold  all  the  variations 
of  the  atmosphere,  as  w  ell  as  sulphureous  and  other  va¬ 
pours. 

The  process  w  Inch  I  employ  in  the  application  of  pla¬ 
tina  to  painting  on  porcelain  is  simple. and  easy:  it  is  as 
follows: — I  dissolve  crude  platina  in  aqua  regia,  and 
precipitate  it  by  a  saturated  solution  of  sal  ammoniac  in 
water,  ^riie  red  crystalline  precipitate  thence  produ¬ 
ced  is  dried,  and  being  reduced  to  a  very  fine  powder 
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is  slowly  brought  to  a  red  heat  in  a  glass  retort.  As  the 
volatile  neutral  salt,  combined  with  the  platina  in  this 
precipitate,  becomes  sublimated,  the  metallic  part  re- 
mains  behind  in  the  form  of  a  gray  soft  powder.  This 
powder  is  then  subjected  to  the  same  process  as  gold; 
that  is  to  say,  it  is  mixed  with  a  small  quantity  of 
the  same  flux  as  that  used  for  gold,  and  being  ground 
with  oil  of  spike  is  applied  with  a  brush  to  the  porce¬ 
lain;  after  which  it  is  burnt  in  under  the  muffle  of  an 
enameller^s  furnace,  and  then  polished  with  a  burnishing 
tool. 

The  colour  of  platina  burnt  into  porcelain  in  this 
manner  is  a  silver  white,  inclining  a  little  to  a  steel  gray. 
If  the  platina  be  mixed  in  different  proportions  with 
gold,  different  shades  of  colour  may  be  obtained;  the 
gradations  of  w  hich  may  be  numbered  from  the  white 
colour  of  unmixed  platina  to  the  yellow  colour  of  gold. 
Platina  is  capable  of  receiving  a  considerable  addition 
of  gold  before  the  transition  from  the  white  colour  to 
yellow  is  perceptible.  Thus,  for  example,  in  a  mixture 
of  four  parts  of  gold  and  one  of  platina,  no  signs  of  the 
gold  w  ere  to  l)e  observed,  and  the  white  colour  could 
scarcely  be  distinguished  from  that  of  unmixed  plati¬ 
na  :  it  w  as  only  when  eight  parts  of  gold  to  one  of  platina 
w^ere  employed  that  the  gold  colour  assumed  the  supe¬ 
riority. 

I  tried,  in  the  like  manner,  different  mixtures  of  plati- 
na  and  silver;  but  the  colour  produced  was  dull,  and  did 
not  seem  proper  for  painting  on  porcelain.  ^ 

Besides'  this  method  of  burning-in  platina  in  sub¬ 
stance  on  porcelain,  it  may  be  employed  also  in  its  dis¬ 
solved  state;  in  which  case  it  gives  a  dift*erent  result 
l)oth  in  its  colour  and  splendour.  The  solution  of  it 
in  aqua  regia  is  evaporated,  and  the  thickened  resi¬ 
duum  is  then  applied  several  times  in  succession  to 
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the  porcelain.  The  metallic  matter  thus  penetrates 
into  the  substance  of  the  porcelain  itself,  and  forms  a 
metallic  mirror  of  the  colour  and  splendour  of  polished 
steel.* 
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The  apparatus  I  employed  for  ascertaining  the  strength 
of  the  different  fibres  which  1  subjected  to  trial  consisted 
of  two  pieces  of  wood,  ten  inches  in  heiglit,  fixed  on  a 
plank  in  a  vertical  direction,  at  the  distance  of  six  centi¬ 
metres,  or  2.598  inches  from  each  other;  they  were 
slightly  rounded  at  the  upper  extremity,  and  on  the  ex¬ 
terior  paii,  of  each  was  fixed  a  small  iron  cylinder,  about 
a  millimetre  in  diameter.  To  these  two  small  cylinders 
I  affixed  the  filaments  the  strength  of  which  I  intended  to 
try.  They  rested  on  each  side  on  the  rounded  extremi¬ 
ties  of  the  pieces  of  wood  already  mentioned.  I  took  the 
precaution  to  employ  fibres  of  the  same  diameter,  that  is 
one-tenth  of  a  millimetre  or  0*0443  of  a  line,  which  I  ve¬ 
rified  by  means  of  a  microscope  and  a  good  micrometer, 
taking  care  to  twist  equally  the  part  of  the  filament  which 
1  examined,  having  chosen  it  as  far  as  possible  of  the 
same  dimensions  throughout  its  whole  length.  I  tried 
the  strength  of  it  from  every  eight  centimetres  to  eight 
centimetres,  or  every  two  inches  11.4(54  lines,  which  was 
the  distance  between  the  pieces  of  wood,  and  I  suspend¬ 
ed  from  about  the  middle  of  it,  by  means  of  a  wire  hook 
•well  covered  with  hemp,  a  weight  w  hich  I  increased  un¬ 
til  the  filament  was  broken. 

I  took  care  that  it  should  not  be  tw  isted,  in  order  that  I 
might  ascertain  its  w  hole  strength,  for  without  this  pre¬ 
caution  it  would  have  broken,  as  is  well  know  n,  much 
sooner.  Besides,  for  many  reasons  which  it  would  be 
superfluous  to  mention  here,  I  should  have  obtained  re¬ 
sults  much  less  certain;  and  it  is  needless  to  observe  that, 
in  such  cases,  a  rigorous  determination  cannot  be  obtain¬ 
ed,  but  merely  an  approximation. 

After  having  tried  the  strength  of  tw  elve  lengths  of 
hemp,  as  above  described,  and  having  divided  the  sum 
by  that  number,  to  ascertain  the  mean  strength  of  each,  I 
h>und  that  it  was  equal  to  sixteen  and  one-third,  while 
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that  of  the  fibres  of  tlie  Phormium  tenax^  tried  in  the 
same  state,  was  twenty-three  and  five-elevenths.  The 
filaments  of  the  aloe  gave  only  seven,  flax  eleven  and 
three -fourths,  and  silk  thirty-four;  or,  in  other  words, 
the  fibres  of  hemp  broke  only  with  a  weight  of  400.3917 
grammes,  that  of  the  flax  of  New  Zealand  by  590..5034 
grammes,  flax  by  295.8288  grammes,  and  silk  by  855.997^ 
grammes. 

The  hemp  and  flax  which  I  employed  for  these  expe¬ 
riments  were  the  first  fibres  of  the  best  kind  produced  in 
the  department  of  T/Orne.  I  extracted,  by  maceration 
and  slight  friction  to  detach  the  parenchyme,  the  fibres 
of  the  aloe  from  a  leaf  of  the  Agave  foetida^  Linn,  or  the 
Furcrcea  gigantea  Vent,  which  was  given  to  me  by  my 
colleague  C.  Thouin. 

I  must  here  observe,  that  at  first  I  took  the  filaments  of 
a  diameter  much  smaller,  one  twentieth  of  a  millimetre, 
or  0.0221  of  a  line,  and  even  less;  but  I  soon  observed 
that  it  was  difficult  to  obtain  them  of  that  tenuity  without 
a  great  many  inequalities  and  other  defects,  which  pre- 
vented  the  exactness  of  the  results;  besides,  the  more 
delicate  they  were,  the  more  difficult  it  was  to  ascertain 
their  diameter.  I  paid  attention,  therefore,  to  those 
only  the  diameter  of  which  was  one-tenth  of  a  milli¬ 
metre. 

It  may,  therefore,  be  readily  conceived  what  advan¬ 
tage  it  would  be  to  the  navy  to  have  ropes,  the  strength 
of  which,  were  it  confined  merely  to  this  proportion, 
would  be  almost  one-half  greater  than  that  of  hemp  ropes. 
But  I  have  no  hesitation  to  assert  that  it  will  far  exceed 
it;  for  the. fibres  of  the  flax  of  New  Zealand,  according 
to  a  scries  of  comparative  experiments  which  I  made  on 
purpose  to  determine  the  tension  of  which  they  are  sus¬ 
ceptible  before  they  break,  are  more  tensible  by  one-half 
than  those  of  hemp :  and  the  principal  cause  of  the  dimi- 
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nution  of  the  strength  of  a  rope,  in  proportion  to  it^ 
being  more  twisted,  arises  in  particular  from  the  fibres 
of  which  it  is  composed  experiencing  difl'erent  degrees 
of  tension,  the  strength  and  inequality  of  which  are 
increased  by  torsion.  But  it  is  evident  that  the  more 
the  fibres  which  enter  into  a  rope  are  susceptible  of 
tension,  the  less  is  the  difference  in  the  distribution 
of  their  strength,  whence  it  results  that  the  most  ten- 
sible  fibres,  cceteris  paribus^  will  always  make  the  best 
ropes. 

-  It  has  been  observed  that  certain  kinds  of  hemp,  with 
stiff,  but  very  strong  fibres,  are  often  capable  of  less  re¬ 
sistance,  when  employed  to  make  ropes,  than  other  kinds, 
the  fibres  of  which  are  weaker,  but  softer  and  more  flexi¬ 
ble.  It  is  besides  known,  that  stiff* fibres  break  by  a  weak 
degree  of  torsion,  which  is  resisted  by  those  that  have 
more  fiexibility. 

To  ascertain  the  tensibility  of  the  fibres  of  the  flax  of 
New  Zealand,  I  took  six  of  one-tenth  of  a  millimetre, 
or  0.0443  line  in  diameter,  and  suspended  to  lengths  of 
fourteen  centimetres,  or  five  inches  2.062  lines,  a  weight 
which  I  gradually  increased,  examining  by  what  quan¬ 
tity  they  were  extended  before  they  broke.  The  sum 
of  these  quantities,  divided  by  the  number  of  the  fila¬ 
ments  subjected  to  trial,  gave  for  quotient  the  mean  term 
of  the  tensibility  of  each.  Having  sufijccted  to  tlie  same 
trial  the  filaments  of  the  aloe,  of  hemp,  of  llax,  and  of 
silk,  the  results  which  I  obtained  were :  for  <lie  flax 
1.1279  millimetres;  for  the  hemp  2.2558;  for  the  flax  of 
New  Zealand  3.3837;  for  the  aloe  5.6395;  and  for  the 
silk  11.2790 :  so  that  the  tensibility  of  flax  being  equal 
to  half  that  of  hemp  will  be  expressed  by  1;  that  of  the 
Phorrnium  tenax  by  one  and  an  half;  that  of  the  filaments 
of  the  aloe  by  two  and  a  half;  and  tliat  of  silk  by  live. 
It  is  thence  seen  what  prodigious  power  of  resistance  is 


449 


On  the  Flax  of  J\rew  Zealand. 

exhibited  by  a  few  threads  of  silk,  carefully  spun,  as 
their  very  great  tensibility  causes  them  all  to  make  an 
effort  nearly  equal  before  they  yield  to  the  effort  made 
to  break  them. 

It  may  not  be  improper  here  to  remark,  that  the  Chi¬ 
nese,  who  make  great  use  of  silk  strings  for  their  musi¬ 
cal  instruments,  have  no  doubt  found  that  twisting  them 
for  that  purpose  hurts  their  strength,  and  also  the  just¬ 
ness  of  the  sound,  for  they  are  manufactured  without 
twisting;  the  threads  of  which  they  are  composed  being 
merely  united  by  means  of  an  elastic  resin :  on  this  ac¬ 
count  they  arc,  on  the  first  view,  taken  for  catgut.  I 
have  no  doubt  that  if  our  artists  would  attempt  this  new 
manufacture,  their  labours  would  be  attended  with  suc¬ 
cess,  especially  as  they  employ  with  great  dexterity  va¬ 
rious  kinds  of  elastic  resin ;  but  that  extracted  from  thei 
Vaheo^  Madagascar,  { Vahea  elastica^)  would  be  prefera¬ 
ble  to  caoutchouc,  which  comes  from  Guyana,  because 
the  latter  has  a  very  dark  tint,  while  the  other  inclines 
very  much  to  a  white  colour.  It  readily  dissolves,  as  is 
well  known,  in  ether.  Besides  gum  elastic  extracted 
from  several  other  vegetables  might  also  be  employed 
for  the  same  purpose. 

The  Phormium  tenax  is  far  from  being  the  only  plant 
of  the  division  of  the  monocotyledons,  capable  of  furnish¬ 
ing  filaments  proper  for  the  uses  of  rope-making;  for  be¬ 
sides  some  gramineous  plants,  most  of  the  palms,  and  all 
the  species  of  the  Agave,  &c.  there  are  many  others  of 
this  great  division  which  have  not  yet  been  employed, 
and  which  might  be  turned  to  advantage,  particularly  se¬ 
veral  kinds  of  iris,  the  leaves  of  whicii  possess  veiy  great 
strength. 

I  must  here  observe,  that  in  most  plants  of  the  divi¬ 
sion  of  the  monocotyledons,  the  leaves  produce  the  fila¬ 
ments  proper  for  the  purposes  of  rope-making;  and  the 
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disposition  of  their  fibres,  which  is  nearly  parallel 
throughout  the  whole  length  of  the  leaves,  will  call  to  the 
remembrance  of  botanists  the  excellent  memoir  of  our 
colleague  Desfontaines,  on  the  organization  of  the  mono¬ 
cotyledon  plants.  On  the  other  hand,  in  the  division  of 
the  dicotyledons,  the  filaments  employed  for  ropes  is  ob¬ 
tained  from  the  bark;  and  it  is  well  known,  that  among 
the  great  number  of  sections  which  these  vegetables  con¬ 
tain,  they  are  found  chiefly  in  those  of  the  Thymeliy  Ur- 
iiciey  MalvacecBy  Tilm^  and  the  Avientaceoe,  The  bark 
of  a  shrub  of  the  first  section  (of  a  new  kind  of  Pimelea) 
produces  filaments  which  I  have  seen  the  inhabitants  of 
Cape  Van  Diemen  employ  for  the  purpose  of  making 
ropes.  These  savages  have  so  little  industry,  that  they 
use  them  without  the  least  preparation.  They  even  take 
no  advantage  of  a  very  excellent  kind  of  flax  which 
grows  spontaneously  on  their  coasts.  The  crude  bark 
of  the  Pimelea  abovementioned  formed  the  handles  of 
some  baskets  made  of  reeds,  which  the  w  omen  at  the 
hours  of  repast  filled  wnth  shell-fish,  diving  in  the  sea 
to  considerable  depths,  at  the  risk  of  being  devoured 
by  sharks,  or  of  being  detained  at  the  bottom  of  the 
w  ater  by  marine  plants,  some  of  w  hich,  and  particular¬ 
ly  the  Ficus  i)yriferu8^  are  several  hundreds  of  feet  in 
length. 

They  employed  this  bark  also  for  fastening  round 
their  bodies  the  skin  of  the  kangai’oo,  the  only  clothing 
worn  by  the  best  dressed  of  these  savages ;  for  several  of 
them  were  entirely  naked,  though  exjiosed  to  severe  cold 
in  the  latitude  of  forty- four  degrees  south,  and  by  a  very 
strange  kind  of  whim  tliis  vestment  served  only  to  cover 
the  shoulders. 

PhormiumienaxwiW  succeed  perfectly  in  France, 
for  it  is  found  in  New  Zeahnnd  from  latitude  thirty-four 
degrees  to  latitude  forty-seven  degrees  south,  and  is  ex- 
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posed  there  to  very  severe  frosts  in  the  most  southern  pari 
of  tliat  very  large  counti*y.  Moist  places  are  better  suit¬ 
ed  to  it  than  dry,  and  the  same  may  be  said  of  most  ofthe 
other  Lilaccei..^  It  would  thrive  well  in  many  of  the 
marshy  districts,  which  at  present  are  considered  as  use¬ 
less;  besides,  it  is  a  lively  plant,  and  will  require  very 
little  care.  It  may  readily  be  conceived  what  advan¬ 
tages  must  result  from  the  culture  of  this  valuable  plant, 
and  particularly  to  the  navy,  as  it  will  lighten  in  a  very 
considerable  degree  tlie  lading  of  our  vessels,  for  the. 
weight  of  the  rigging  in  a  74-gun  ship  is  estimated  at 
171 4.005  my riagrammes,  or  sixty- (Alit  tliousand  pounds. 
The  use  of  the  flax  of  New'  HollWd  would  lessen  this 
weight  moi’e  than  one-half;  and  also  that  of  the  other 
ropes,  which  are  above  the  line  of  flotation;  and  there¬ 
fore  the  vessel  would  be  capable  of  taking  in  a  much 
greater  quantity  of  provisions.  Besides,  it  is  well 
know  n  that  the  less  the  diameter  of  tlie  ropes  above 
the  line  of  flotation,  the  less  will  be  the  lee-way ;  and^ 
therefore,  these  new  ropes  will  contribute  to  accelerate 
the  progress  of  ships  of  war,  which  will  still  be  in¬ 
creased  by  the  lightening  they  will  experience  when 
loaded  w  ith  a  less  w  eight  than  usual.  These  ropes  be¬ 
ing  smaller  and  lighter  than  those  made  w  ith  hemp,  few'- 
er  hands  will  be  required  to  manage  them;  so  that,  if  in¬ 
troduced,  ships  will  need  few  er  men  than  those  rigged 
w  ith  hemp: 

It  is  evident  also  that  fibres  so  strong  and  so  pliable 
will  be  proper  for  the  fabrication  of  different  kinds  of 
cloth,  and  may  be  substituted  witli  advantage  in  our 
manufactories  for  hemp  and  even  flax.  They  will 
no  doubt  retain  in  the  loom  that  superiority  wiiich  they 
have  in  strength  over  hemp.  Their  whiteness  and 
silky  appearance  give  reason  to  hope  that  cloth  made 
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of  them  ^ill  exceed  in  beauty  that  manufactured  from 
flax. 

All  the  .dresses  which  we  purchased  from  the  sa¬ 
vages  of  New  Zealand  were  made  from  the  fibres  of 
their  flax.  To  cords  of  the  same  substance  they  had 
attached  different  ornaments^  among  which  were  pieces 
of  human  bones,  and  which  were  suspended  on  their 
breast  as  a  kind  of  trophy.  They  seemed  to  attach 
great  value  to  them,  and  were  very  unwilling  to  part 
with  them. 

Their  fishing-lines  were  formed  of  two  filaments  twist¬ 
ed  together;  but  th^%  nets  were  made  from  the  leaves  of 
a  plant  separated  nH)  filaments,  without  any  other  pre¬ 
paration.  As  their  nets  are  of  prodigious  extent,  for 
the  purpose  of  fisliing  at  a  great  distance  fmm  the 
coast,  these  savages  do  not  make  them  of  ropes,  be¬ 
cause  this  labour  would  require  much  time,  and  they  be¬ 
sides  find  that  their  flax  employed  in  this  manner  is  suffi¬ 
cient. 

All  the  piroguas  which  approached  us  had  on  board 
men  armed  for-  the  most  part  with  stones,  some  of  them 
of  granite,  and  others  of  serpentine,  which  tliey  had  at¬ 
tached  to  their  wrists  witli  cords  of  the  Phormiiim  tenax; 
but  I  must  observe  that  these  were  only  defensive  wea¬ 
pons,  for  they  did  every  thing  in  their  power  to  en¬ 
gage  our  confidence,  and  soon  consented  to  exchange 
these  weapons  for  our  hatchets,  and  for  other  instru¬ 
ments  of  iron,  on  which  these  warlike  people  set  great 
value. 

It  follows  from  the  experiments,  tlie  results  of  which 
I  have  here  given,  1st,  that  the  strength  of  the  fibres  of 
the  aloe  being  equal  to  seven ;  that  of  flax  is  represented 
by  eleven  and  three-fourths;  that  of  hemp  by  sixteen  and 
one-third;  that  of  the  flax  of  New  Zealand  by  twenty- 
three  and  five-elevenths ;  and  that  of  silk  by  thirty-four. 
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But  the  quantity  they  stretch  before  they  break  is  in  an¬ 
other  proportion ;  for  that  of  the  filaments  of  the  aloe  be¬ 
ing  equal  to  two  and  a  half;  that  of  flax  is  only  one-half; 
that  of  hemp  one;  that  of  the  flax  of  New  Zealand  one 
and  a  half;  and  that  of  silk  five.  Sd,  That  great  ad- 
vantages  will  result  from  the  cultivation  of  the  New 
Zealand  flax  in  France,  where  it  will  thrive  exceedingly 
well. 

No.  87. 

Description  of  a  Method  of  preventing  Injury  to  the 
Health  of  the  Workmen  employed  in  preparing  White 
Lead,  By  Mr,  Archer  Ward. 

(With  an  engraving.) 

IN  order  to  explain,  as  well  as  I  can,  the  advantage 
that  will  accrue  to  the  workmen  by  adopting  my  inven¬ 
tion,  in  preference  to  the  common  mode  of  preparing 
white  lead,  I  will  first  state  what  the  common  mode  is. 
When  blue  lead  is  in  part  corroded  in  the  stacks,  by  an 
acid  raised  by  a  considerable  degree  of  heat,  brought  on 
by  horse-litter,  the  corroded  and  uncorroded  lead  are  ta¬ 
ken  from  the  stacks  to  a  room  called  the  engine-loft, 
where  a  pair  of  iron  rollers  is  fixed  with  a  screen  under 
them.  The  lead  in  this  state  is  passed  through  the  rol¬ 
lers  and  screen;  from  the  motion  of  these  rollers  and 
screen,  by  which  the  white  lead  is  separated  from  the  un-^ 
corroded  or  blue  lead,  together  with  the  moving  the  lead 
in  order  to  its  being  passed  through  them,  a  very  consi¬ 
derable  quantity  of  fine  dusty  white  lead  is  raised,  which 

•  Repertory,  vol.  5.  p.  249.  From  the  Transactions  of  the  Society  for  the  En¬ 
couragement  of  Jlrts^  tyc.— .Tlic  gold  medal  of  the  Society  was  voted  to  >Ip.  Ward 
fior  this  invention. 
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almost  covers  the  workmen  thus  employed,  and  is  very 
pernicious  to  them.  And  not  only  in  this  part  of  the  pro¬ 
cess  are  they  liable  to  be  thus  injured,  luit  they  are  again 
exposed  to  the  dusty  lead,  by  removing  the  blue  lead 
from  the  screen- house  to  the  furnace,  as  there  still  re¬ 
mains  a  quantity  of  the  fine  particles  of  white  lead,  which 
of  course  rises  in  removing  it;  and  also,  in  removing  the 
white  lead  from  under  the  screen  to  the  grinding-tub,  a 
quantity  of  the  dust  arises,  which  is  very  detrimental  to 
the  people  so  employed. 

My  invention  removes  all  these  difficulties  respecting 
the  dry  dusty  white  lead,  so  very  injurious  to  the  health 
of  the  working  people ;  and  consists  of  a  vessel,  as  shown 
in  plate  13,  fig.  1,  twelve  feet  long,  six  feet  wide,  and 
three  feet  ten  inches  deep.  In  this  vessel  is  fixed  a  pair 
of  brass  rollers  in  a  frame,  one  roller  above  the  other. 
The  centre  of  the  rollers  is  about  ten  inches  below  the 
top  of  the  vessel ;  and,  one  inch  lower,  is  a  covering  of 
oak  boards  or  riddles,  an  inch  thick,  fixed  in  the  inside 
of  the  vessel,  in  a  groove,  so  as  to  be  taken  out  occasion¬ 
ally:  these  boards  are  bored,  with  a  centre-bit,  as  full  of 
holes  as  may  be,  without  danger  of  breaking  into  each 
other;  the  size  of  these  holes  is,  in  the  machine  at  large, 
about  five-eighths  of  an  inch  diameter.  This  being  done, 
the  vessel  is  filled  with  water,  about  three  inches  above 
the  oak  boards  or  riddles ;  the  lower  brass  roller  is  now 
under  w  ater,  and  about  half  of  the  upper  roller  is  under 
water  also.  Thus  the  lead  coming  from  the  stacks  is 
put  through  the  brass  rollers  in  water,  and,  by  raking 
the  lead  with  a  copper  rake  over  the  oak  boards  or  rid¬ 
dles,  the  white  lead  passes  through  the  riddles,  and  the 
blue  lead  remains  above;  which,  being  taken  out,  is 
thrown  upon  an  inclined  plane  of  strong  laths  to  drain, 
where  it  remains  about  tw  elve  hours,  w  hen  the  blue  lead 
is  ready  for  the  furnace  to  be  remelted;  by  this  means  no 
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tiusiy  white  lead  can  rise  in  any  part  to  the  work-people. 
No  such  plan  as  this  (although  lon|2;  desired)  has^  to  my 
knowledge,  been  put  in  execution,  so  as  to  answer  all 
the  purposes  above  stated.  It  may  be  asked,  why  the 
lead  in  the  common  mode  is  not  made  wet  before  it  is 
passed  through  the  rollers  and  screen.  Should  this  be 
done,  the  lead  w^ould  be  a  paste  on  the  rollers  and  screen, 
and  the  white  lead  prevented  separating  from  the  blue 
lead,  w  hich  is  absolutely  necessary  in  the  preparation  of 
white  lead. 

Ileference  to  the  Engravings  Plate  13. 

Fig.  1,  A,  an  inclined  plane  of  wood,  on  which  the 
white  and  blue  lead  is  placed  immediately  from  the 
stacks,  and  thus  introduced  between  the  brass  rollers 

BB. 

CC,  the  vessel  containing  w  ater. 

DDD,  the  pierced  oak  boards  or  riddles,  which,  by 
being  made  to  slide  in  grooves  in  the  sides  of  the  vessel 
C(v,  may  occasionally  be  taken  out  by  removing  the 
w  ooden  bar  ee, 

K,  a  handle  or  winch,  w  hich,  in  the  machine  at  large, 
may  be  a  w  heel  communicating  to  mill-w  ork,  and  thus 
turn  the  rollers  BB. 

F,  a  pinion,  fixed  on  the  gudgeon  of  the  upper  roller, 
and  communicating  w  ith  a  similar  pinion  on  the  arbor  of 
the  lower  roller,  keeping  both  of  them  in  motion  by  the 
turn  of  the  handle.  As  it  is  necessary  that  the  upper 
roller  should  be  at  liberty  to  rise  or  fall,  in  order  to  give 
a  due  degree  of  pressure  to  the  lead  in  passing  between 
the  rollers,  tw  o  weights  GG,  w  ith  proper  stems  to  them, 
(as  shown  more  at  large  in  fig.  2,)  are  placed  over  the 
gudgeons  of  the  upper  roller,  thereby. keeping  a  due  de¬ 
gree  of  pressure  :  and,  if  any  piece  of  the  lead  should  be 
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thicker  than  ibsual^  Admitting  the  roller  to  give  way  to 
it,  and  thereby  preventing  any  injury  to  the  machinery. 

H,  a  notch  in  one  side  of  tlie  wooden  vessel,  $erv. 
ing  to  regulate  the  depth  of  •  the  water  on  the  riddles 
DDD. 

The  foregoing  description  is  accompanied  by  two'  cer¬ 
tificates;  one  from  Mr.  Samuel  Walker  Parker,  stating 

that  many  tons  of  white  lead  have  been  made,  in  the  man- 

•/  ' 

ner  above  described,  at  the  manufactory  at  Islington  be¬ 
longing  to  Walker,  Ward,  and  Co.  and  that,  since  Mr. 
Ward's  plan  was  adopted,  no  other  method  has  been 
used.  The  otlier  certificate  is  from  Mr.  H.  Browne,  of 
Irougate,  Derby;  who  says  that  he  thinks  the  foregoing 
invention  a  very  valuable  improvement  in  preparing  white 
lead,  and  that  tlie  quality  of  the  lead  is  not  in  the  least 
injured  by  it. 

No.  88. 

Description  of  an  improved  Mill  for  levigating  Pain¬ 
ter^  Colours.  By  Mr.  James  Rawlinsox.* 

(^V^th  an  engraving.) 

THE  hitherto  .very  unmechanical,  inconvenient,  and 
highly  injurious  method  of  grinding  poisonous  and 
noxious  colours,  led  me  first  to  imagine  a  better  might 
easily  be  contrived  for  that  purpose.  *  It  must  be  obvious 
to  every  person,  .that  the  method  hitherto  adopted  of 
grinding  colours  on  an  horizontal  marble  slab,  with  a 
small  pebble  muller,  requires  the  body  of  the  person 
who  grinds  to  bend  over  that  slab,  and  consequently  his 

r  , 

•  Nicholson,  vol.  11,  p.  11 9.  From  the  Memoirs  ty'  the  Society  of  Arts  for 
\  1804.— The  Society  awarded  him  the  silver  medal. 
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head ;  which  causes  him  constantly  to  inhale  the  noxious 
and  poisonous  volatile  parts  of  the  painty  which  is  not 
uiifrequently  ground  with  oil  saturated  wiih  litharge  of 
lead;  and  if  we  may  judge  from  the  very  unhealthy  ap¬ 
pearance  of  these  men,  accustomed  to  much  colour-grind¬ 
ing,  it  should  seem  the  bad  etfects  of  this  employment  re¬ 
quire  a  speedy  remedy. 

Tlie  macliine,  of  which  I  now  send  the  Society  a  mo¬ 
del,  has  not  only  the  advantage  of  being  an  eiffectual  re¬ 
medy  of  this  extensive  and  severe  evil  to  recommend  it, 
but  it  grinds  the  colour  much  easier,  much  finer,  and 
inucli  quicker,  than  any  method  hitherto  adopted.  Hav¬ 
ing  occasion  for  a  considerable  quantity  of  colour-grind¬ 
ing  in  tlie  profession  in  which  I  am  engaged,  and  that  in 
the  finest  state  possible,  and  having  made  use  of  this  ma¬ 
chine  for  several  years,  and  being  more  and  more  con¬ 
vinced  of  its  utility,  I  thought  it  my  duty  to  present  it  to 
the  Society  of  Arts,  hoping  that  it  might  not  be  altoge¬ 
ther  unworthy  of  their  attention.  The  roller  of  the  ma¬ 
chine  that  I  use  is  sixteen  inches  and  a  half  in  diameter, 
and  four  inches  and  a  half  in  breadth.  The  concave  mul- 
ler  that  it  works  against  covers  one  third  of  that  roller:  it 
is  tlierefore  evident,  tliat  with  this  machine  I  have 
seventy-two  square  inches  of  tlie  concave  marble  muller 
in  constant  work  on  the  paint,  and  that  I  can  bring  the 
paint  much  oftener  under  this  muller  in  a  given  space  of 
time,  than  I  could  by  the  usual  method  with  the  pebble 
muller,  which  is  seldom  more  tlian  four  inches  in  diame¬ 
ter,  and  consequently  has  scarcely  sixteen  square  inches 
at  work  on  the  paint,  when  my  concave  muller  has 
seventy- tw  o.  I  do  not  mean  to  say  that  a  roller,  the  size 
of  that  wiiich  I  now'  use,  is  the  largest  w  hich  might  be  em¬ 
ployed  ;  for  truly  1  believe  that  a  roller  tw'o  feet  in  dia¬ 
meter,  w  ith  a  concave  muller  in  proportion,  would  not  be 
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broad,  and  fixed  in  the  manner  of  a  frame-saw,  in  an  iron 

frame  4*,  in  an  inclined  position  to  the  roller,  and  turning 

on  pivots  at  (id.  G  is  a  slide-board  to  draw  out  occasion¬ 
ally,  to  clean,  &c.  if  any  particles  of  paint  should  fall 
from  the  roller,  and  which  also  forms  itself  for  the  plat(* 


H,  to  catch  tlie  colour  on  as  it  falls  from  the  taker-off. 
F  is  a  drawer,  for  the  purpose  of  containing  cim*iers’ 
shavings,  wiiich  are  the  best  things  for  cleaning  paint- 
mills. — E  is  the  frame. 
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Mr.  Rawlinsorvs  Colour  Mill. 

As  to  the  quantity  ground  at  once  on  this  mill,  it  must 
be  regulated  by  the  state  of  fineness  to  which  it  is  re¬ 
quired  to  be  ground.  If  it  is  wanted  to  l)e  very  fine,  a 
smaller  quantity  must  be  put  on  the  roller  at  a  time ;  and 
as  to  time  requisite  for  grinding  a  given  quantity  of  co¬ 
lour,  this  will  also  depend  on  the  state  of  fineness  to 
which  it  is  ground.  1  have  observed  tliat  my  colour- 
grinder  has  ground  the  quantity  of  colour  which  used  to 
serve  him  per  day,  with  this  machine,  in  three  hours,  and, 
as  he  said,  with  ease.  The  colour  also  W'as  much  more 
to  my  satisfaction  than  in  the  former  way,  and  attended 
with  less  waste. 

I  have  mentioned  the  pulverizing  the  colours  in  a  co¬ 
vered  mortar,  which  would  prevent  waste,  and  prevent 
the  dust  and  finest  parts  of  noxious  colours  from  being  in¬ 
jurious  to  the  grinder.  In  some  manufactories,  w  here 
large  quantities  of  colours,  prepared  from  lead,  cop{)er, 
and  arsenic,  are  used,  this  precaution  is  particularly  ne¬ 
cessary.  I  do  not  mean  to  say  that  my  machine  is  in¬ 
tended  to  supersede  the  paint-mill  now  in  use  for  coarse 
common  colours.  It  is  intended  for  no  such  purpose; 
but  to  supersede  the  use  of  the  very  awkward  and  un- 
mechanical  marble  slab  now  in  use,  and  on  w  hich  all  the 
colours  for  china  manufactories,  coach -painters,  japan- 
iiers,  and  colour-manufacturers  for  artists,  &c.  are  now^ 
ground. 

Several  of  the  colour-manufacturers  have  expressed  to 
me  their  great  want  of  such  a  machine ;  and  that  I  had  no 
desire  of  troubling  the  public  with  a  machine  that  wonhL 
not  answer,  is  evident,  from  my  having  used  it  several 
years  before  I  presumed  to  recommend  it  to  their  atten¬ 
tion.  Being  therefore  now  completely  convinced  of  its 
utility,  and  hoping  that  it  might  relieve  a  number  of  my 
fellow-creatures  from  a  dangerous  employment,  I  have 
ventured  to  commit  it  to  the  protection  of  the  Society  of 


Mr.  Rawlinson^s  Colour  Mill.  ^  46i 

Arts ;  hoping,  through  their  means,  to  see  its  ultimate 
success.  And,  further  to  give  the  Society  the  most  com¬ 
plete  assurance  in  my  power,  I  have  annexed  the  opinion 
of  a  very  ingenious  and  mechanical  friend  of  mine  who 
has  frequently  seen  it  work.  If  any  other  questions  should 
occur  to  the  Committee,  tliat  may  be  in  my  power  to  ex¬ 
plain,  I  shall  gladly  do  so.  I  am,  &c. 

James  Rawlinson. 

Derby j  February  6,  1806. 

To  Charles  Taylor,  Esquire. 

P.  S.  When  the  colour  is  ground,  I  recommend  the 
following  mode  of  tying  it  up  in  bladders,  in  preference 
to  the  usual  method.  Instead  of  drawing  the  neck  of  the 
bladder  close,  in  the  act  of  tying  it,  insert  a  slender  cy¬ 
lindrical  stick,  and  bind  the  bladder  close  around  it. 
This,  when  dry,  will  form  a  tube  or  pipe,  through  which, 
when  the  stick  is  withdrawn,  the  colour  may  be  squeez¬ 
ed  as  wanted,  and  the  neck  again  closed  by  replacing 
the  stick.  This  is  not  only  a  neater  and  much  more 
cleanly  mode  than  the  usual  one  of  perforating  the  blad¬ 
der;  and  stopping  the  hole  with  a  nail,  or  more  common¬ 
ly  leaving  it  open,  to  the  prejudice  of  the  colour;  but  the 
bladder,  being  uninjured,  may  be  used  repeatedly  for 
fresh  quantities  of  colour. 

N.  B.  The  barrel  of  a  quill  may  be  tied,  in  place  of 
the  stick,  into  the  neck  of  the  bladder,  witli  its  closed 
end  outwards,  which  will  keep  the  colour  secure 
in  travelling,  and  when  used,  the  end  of  the  quill 
being  cut  off,  it  may  afterwards  be  closed  by  a 
stick.* 

•  a  certificate  from  Mr.  Thomas  Swan  wick,  of  Derby,  and  also  from  Mr.  John 
Middleton,  of  St.  Martin’s  Lane,  ednfirming  the  above  statement,  accompanied 
these  papers. 


^  • 

O  00 

ss  ^ 

CO 

^  •««>> 
■S  ^ 

•*  4 
§  ^ 
S 

^  s: 

•I'o 


•:? 

ju 

•K> 

<ii  eP 

s»  1^ 


»s 

5!  a,  03 

-  X 
.  0^  03 

{m  ^ 

CD  -r 

^  ^  *2 
CI3  •'7  — ^ 

i  S 

5  s 

^  a  X 
Z  ^  ^ 

>  a  ^ 

^  I  ^ 

a  sS 

a  J3 .2 

I  c  .2 

5  •'-*  X 

-S3  SS 

^  ^ 

C  C  •“• 


{«  o 

&}  JS 
CJ  '*^ 

.a  S3 
CL 

®  T 

S  S3 

4?  p— 

_  fiCJ 


^  83 

03 

>U  fi 

c  p 

03  e^ 
> 

O  S 

?  c« 


^  <M 

®  5G  .S 
.5  X 

(SU  ^  ^ 

s:  oi  2 

p  -c;  ;> 

•'^  Oi 

^  c^  - 

^  a 


*■ 

*  ^ 

O)  83  W 

> 

O 

£  ^  ^• 

^  03  S 

aJ  a  i5 

.S3  ^  O 
O  > 

—4 

*’^  js 
ns  •"•  , 
«  ’S  ^  1 
53  i:  S 

s  's 

^Zi  ^  ^ 

03  ^  ^ 

g  ;g  b» 

c3  = 

c3  J= 


^  d? 

«js  *  ^ 
fciD  . 

05  ^ 

o 

0^  Ck 

•\  flj 


^  T  2  WD  c  s  ^  ^ 

.S3  ^  S3  ‘-5  .2  03  oT  *2 

^|£-|g;5W 
,5  c  •“'  a  .S3  ^  2  CJ 

-§  fe  i  -2  = 

1 .1  «  "'S  I  -  •'5 

s  =  l 

©  o  ^  -2  S-  qT 

,_  Vm  Sm  03  ^  ^ 

••^  S  O  o6  fS;i3  ^ 


T - 1 

03 

w 

52  8^ 

du 

«<-« 

.  03 

o 

o3 

<4.3 

a. 

dM 

o; 

d 

83  _ 
O  .2 

03 

^  X 

Pk 

O  03 

C? 

O) 

p 

^  5 

i:  £ 

S 

03  ^ 

o;  e^ 

V  S3 
0^  o 

ppH 

Cl  03 
flj 

rt  o 
O 

a  ^ 

5  a  . 

lid  ^ 

^  «  ti 
S 

id  .d  83 

if  ^  if 


.2  ~  £ 

X  ^  ^ 

2  d 

03  tC 

•  1^  2 

d  a  2 


d  =3 
S  «  c; 

ii-^  >• 

a  ® 
Wj  C*  wd 

^  2  83 

O  •=  ») 

Sirf  05 
c3  CC 


^  i.  fc. 

d  03  etf 

03  s; 

•5  ®  a 

o.'  d  o 

!S  ■“  5 

i  i  .ts 

(13  W 

^  «i:  o 
®  «  «; 

^  I  e 

0^ 

OB  d 


w 

d 

83 

o; 

d 

;  on 

03 

s 

a 

p 

ed 

1 

p 

03 

03 

2 

»\ 

a. 

83 

u 

83 

03 
!<.»  . 

at 

W 

O 

e 

0m 

o  •- 

a 'd 
2 

:5  oj 


O  d  C3 

a  pH  d 

S3  V 

^  o  5^ 

e  .5f=  S 

l|  i| 

O  £  2  Z 

d  ^  ^  o 


OJ 

a  2 

p  p 

^  th 

aT  O) 
Vi  d 
'tr' 

I  ® 

a  d; 


fct  . 
d 

.-3  '*' 

03 

d  ® 
O 

M  0^ 

0^  03 


d  ^ 

C  03 

d 


-w  q;) 

Gi  -a 


d 

d  o 
fcr.’d 
d  v 
p  S3 

d  2 


a  ^ 

CS 

c;)  o 


» «  gj  •  ^  0^ 

a-  d  . 


03  d 

§  O 


2  35 

*d  § 
u 

d  ^ 

.1-4  on 


d  c  'd  ^- 

eO  d  03 

03  0? 

i  ^  £  = 

£  i  o  c 

^2  I 

.2  -4^  ^ 

^  fen  d  fl, 

§  -s  ^  i 

I  £  5  g 

ib-5  .S  5 


-  ^ 

“  c 

...  *2 
>  R 

fcC 

gj  ^ 
HP  03 

a5  pH 

t-  .2 

03 

-rf 

d  c3 

O  d. 

S 

...  o 

_S  ^ 

83 

C 

A  'I 


d  * 

1  s 

«3  83 

2  g- 


5j  TO 

d  d 

••N  c; 

s 

o 

a. 

a  WD 

^  03 

ss 

d  ^ 


s  o 

g  ^ 

fci:>  d 

.d  Ss 

*5  oi 
MDd 
83  — * 

o;  ^ 

■§1 


•\ ... 

s  § 
'3  « 


•5  a® 

M  ..H 


.'Wrf'Wi.i  -S 


ble  powder;  the  mullei*  is  then  easily  removed,  and  the 

colour  taken  out. 

A  wood  cover,  in  two  halves,  with  a  Jiole  for  the  axis, 
is  usually  placed  upon  the  mortar,  during  tlie  operation, 


Process  for  Refining  Lead.  48.S 

to  prevent  any  loss  to  the  colour,  or  bad  effect  to  the 
operator. 
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with  most  of  the  metals;  gold^  silver,  and  platiiia  ex¬ 
cepted. 

•  The  lead  to  be  refined  is  exposed  to  the  action  of  heat 
and  air  upon  a  cupel  or  testy  composed  of  a  mixture  of 
•bone  and  fern  ashes  in  a  reverberatory  furnace ;  the  de¬ 
scription  of  .wldch,  with  the  different  manipulations,  are 
as  follows: 

The  refining  furnace  is  composed  of  good  solid  mason¬ 
ry,  bound  together  with  iron  bolts.  .  It  differs  very  little 
in  its  construction  from  the'commoh  reverberatory  furnace, 
“except  the  bottom,  which  is  perforaited  to  receive  the  test 
or  cupel. 

Fig.  1,  plate  14,  is  a  perspective  view  of  the  fur¬ 
nace  M’ith.its  iron  work;  a  the  teazing  hole,  b  aper¬ 
ture  by  which  the  test  is  supplied  with  lead,  c  an 
arch  or  dome  over  the  feeding  hole,  communicating 
with  the  furnace  stack  by  a  flue,  d  area  or  space 
where  the  test  is  taken  in  and  out  the  furnace,  ee  two 
strong  iron  bars  to  support  the  test  when  in  its  place, 
f  cast-iron  pot  set  in  masonry,  the  flue  passing  into 
the  stack' of  the  furnace,  g  the  stack,  p  the  ash  pit, 
q  an  iron'  bar  to  slide  the  ladle  on  when  feeding  the 
test.  ! 

Fig.  2,  a  perpendicular  section  of  the  furnace  showing 
the  test  i,  supported  in  its  place  under  the  opening  of  the 
bottom  of  the  furnace  by  the  two  wedges  r/*;  k  aperture 
for  the  nozzle  of  the  bellows,  s  fire  bar  resting  on  the 
bearers. 

*  Fig.  3,' plan  of  the  interior- of  the  furnace;  I  part  of  the 
bellows,  hh  flues  from  the  body  of  tlie  furnace  to  the 
stack.  ' 

The  same  letters  in  the  different  plans  are  meant  to  de¬ 
note  the  same  parts. 

Plate  15,  fig.  1,  plan  of  the  iron  frame  into  w  hich  the 
mixtui*e  of  bone  and  fern  ashes  is  rammed  to  form  the  test. 
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This  frame  is  something  larger  than  the  elliptical  hole  in 
the  bottom  of  the  furnace. 

Figs.  2  and  3,  plan  and  section  of  the  test ;  m  the  part 
which  contains  the  lead  to  be  relined,  n  breast  of  the 
test,  00  small  gutters  or  channels  through  which  the 
litharge  flows,  p  a  semi-eliptical  hole  for  the  litharge 
to  fall  through  from  the  gutters  upon  the  area  of  the  re¬ 
finery. 

These  drawings  and  references  will  be  sufficient  to 
make  the  description  of  the  Jumace,  &c.  clearly  under¬ 
stood. 


Of  the  Test  or  Cupel. 

A  GOOD  test  is  of  the  first  importance  in  refining;  the 
method  of  constructing  one  I  shall  endeavour  to  point 
out.  Six  parts  of  well  burnt  bone  ashes  and  one  part  of 
good  fern  ashes  are  to  be  well  mixed,  sifted  through  a 
Thieve,  (the  spaces  in  which  are  about  one-eighth  of  an 
inch  square,)  and  moistened  to  about  the  same  degree 
the  founders  use  their  sand.  The  iron  frame  is  to  be 
laid  on  the  floor  and  made  steady,  with  wedges  under  its 
rim ;  about  two  inches  in  thickness  of  the  ashes  are  to  be 
equally  spread  over  the  bottom,  and  with  an  iron  beater, 
such  as  used  by  the  founders,  equally  rammed  between 
the  cross  bars ;  the  frame  is  to  be  again  filled  and  rammed 
all  over,  beginning  at  the  circumference  and  working 
spiral  ways  until  finished  in  the  centre,  the  filling  and 
ramming  to  be  repeated  until  the  frame  is  completely 
full ;  an  excavation  to  contain  the  lead  is  made  as  ex¬ 
pressed  in  the  plan,  with  a  sharp  spade  about  five  inches 
square,  the  edges  dressed  with  a  long-bladed  knife; 
a  semi-eliptical  hole,  as  at  pj  is  to  be  cut  through 
the  breast.  Having  proceeded  so  fat,  the  test  is  to  be 
turned  on  its  side  and  dressed  from  all  superfluous 
ashes  adhering  to  the  bottom,  taking  care  that  none 
A^oi..  Ti.  3  m 
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shall  be  left  flush  with  the  bottom  of  the  frame  or 
cross  bars,  otherwise  in  fixing  the  test  to  its  situation 
at  the  bottom  of  the  furnace  it  would  be  liable  to  be 
bulged. 

Fixing  the  Test  in  its  situation. 

The  rim  of  the  test  is  now  to  be  plastered  with  clay 
or  moistened  ashes,  placed  upon  the  supporting  cross 
bars,  and  fixed  with  wedges  firmly  against  the  bot¬ 
tom  of  the  furnace,  the  breast  next  to  the  feeding 
hole. 

A  gentle  fire  may  now  be  lighted,  and  gradual¬ 
ly  increased  until  the  test  be  red  hot.  When  it 
ceases  to  emit  steam  from  the  under  side  it  is  sufficient¬ 
ly  dry. 

Lead  previously  melted  in  the  iron  pot  f  is  ladled 
into  the  test  until  the  hollow  part  be  nearly  filled,,  the 
operator  closes  the  feeding  aperture,  and  increases  the 
heat  of  the  furnace  until  the  surface  of  the  lead  is  well 
covered  with  litharge;  he  then  removes  the  door  from  the 
feeding  hole,  and  with  an  iron  rod,  which  has  one  end 
bent  down  at  right  angles  about  three  inches  and  made 
flat  or  chissel-shaped,  scrapes  the  small  gutter  or  chan¬ 
nel  0  until  the  litharge  just  flows  into  it,  the  blast  from  a 
pair  of  double  bellows  is  then  directed  from  the  l)ack 
part  over  the  surface  of  the  test,  the  litharge  is  urged  for¬ 
ward,  and  flows  from  the  gutter  upon  the  floor  of  the  re¬ 
finery  ;  the  operation  now  goes  forward,  gradually  adding 
lead  as  the  escape  of  litharge  makes  necessary,  until  the 
gutter  is  so  worn  down  that  the  test  does  not  contain 
more  than  an  inch  in  depth  of  lead,  the  blast  is  then 
taken  off,  the  gutter  filled  up  w  ith  moistened  ashes,  and 
a  fresh  one  made  on  the  other  side  the  breast ;  the  test  is 
again  filled,  though  not  so  full  as  at  first,  and  the  opera¬ 
tion  carried  on  until  tlxis  gutter  also  is  w  orn  down  and  (he 
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test  contain  from  about  fifty  to  seventy  pounds  of  alloy. 
This  quantity  is  run  into  an  iron  pot,  and  set  by  until  a 
sufficient  number  of  pieces  have  been  collected  to  make 
it  worth  while  to  take  ofl*  a  plate  of  pure  silver  from 
them. 

The  quantity  of  alloy  left  in  the  working  off  each  test 
must  depend  in  a  great  measure  upon  the  quantity  of  sil¬ 
ver  it  by  estimation  is  supposed  to  contain.  A  sufficient 
quantity  of  lead  should  always  be  left  in  the  alloy  to  make 
it  fuse  easily  in  the  iron  pot. 

When  the  test  is  removed  from  the  furnace  and  broken 
up,  the  litharge  will  be  found  to  have  penetrated  to 
an  inconsiderable  but  equal  depth  in  the  ashes;  that 
part  not  impregnated  with  litharge  may  be  pulve- 
rised,  mixed  with  fresh  ashes,  and  again  used  for  ano¬ 
ther  test. 

The  operation  of  taking  off  the  silver  pure  differs  in 
no  respect  from  the  foregoing,  only  more  care  is  obser\’- 
ed  in  the  working,  not  to  suffer  the  escape  of  any  me¬ 
tallic  particles  with  the  litharge,  as  that  would  occasion 
considerable  waste  of  silver.  As  the  process  advances, 
and  the  proportion  of  silver  to  lead  increases,  the  li¬ 
tharge  assumes  a  darker  colour,  a  greater  heat  becomes 
necessary,  and  at  last  the  brightening  takes  place ;  the 
interior  of  the  furnace,  which  during  the  whole  of  the 
process  had  been  very  obscure  and  misty,  clears  up. 
When  the  operator  observes  the  surface  of  the  silver 
to  be  free  from  litharge,  he  removes  the  blast  of  the 
bellows,  and  suffers  the  furnace  to  cool  gradually; 
as  the  silver  cools  many  protuberances  arise  on  the 
surface,  and  fluid  silver  is  ejected  from  them  with  consi¬ 
derable  force,  which  falling  again  on  the  plate  spots  it 
very  fantastically  with  small  globules. 

The  latter  portions  of  litharge  bring  over  a  considera- 
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ble  quantity  of  silver  with  them ;  this  is  generally  reduced 
by  itself  and  again  refined. 

The  litharge  as  it  falls  upon  the  fioor  of  the  refinery 
is  occasionally  removed ;  it  is  in  clots  at  first,  but  after 
a  short  time  as  it  cools  it  falls  for  the  most  part  like 
slacked  lime,  and  appears  in  the  brilliant  scales  it  is  met 
with  in  commerce:  if  it  is  intended  as  an  article  for 
sale,  nothing  more  is  necessary  than  to  sift  it  from 
the  clots  which  have  not  fallen  and  pack  it  in  bar¬ 
rels. 

If,  on  the  contrary,  it  is  intended  to  be  manufac¬ 
tured  into  pure  lead,  it  is  placed  in  a  reverberatory 
furnace,  mixed  with  clean  small-coal,  and  exposed  to 
a  heat  just  sufficient  to  fuse  the  litharge.  The  metal 
as  it  is  reduced  fiows  through  an  aperture  into  an 
iron  pot,  and  is  cast  into  pigs  for  sale.  During  the  re¬ 
ducing,  care  is  taken  to  keep  the  whole  surface  of  the  li¬ 
tharge  in  the  furnace  covered  with  small-coal. 

In  some  smelt  works,  instead  of  a  reverberatory  fur¬ 
nace  for  reducing,  a  blast  furnace  is  made  use  of,  on  ac¬ 
count  of  the  greater  produce,  but  the  lead  so  reduced  is 
never  so  pure  as  that  made  in  the  wind  furnace.  The 
oxides  of  the  metals,  which  require  a  greater  heat  to  re¬ 
duce  than  the  lead,  are  in  the  blast  furnace  generally  re¬ 
duced  with  it. 

The  volatile  oxides,  as  zinc,  antimony,  and  arsenic, 
are  mostly  carried  off  by  evaporation  during  refining; 
a  considerable  portion  of  the  oxide  of  lead  itself  is 
carried  off  by  evaporation,  making  the  interior  of  the  fur¬ 
nace  so  misty  and  obscure  that  a  person  unused  to  refi¬ 
ning  cannot  see  more  than  a  few  inches  into  it. 

A  considerable  portion  of  these  oxides  are  driven  by 
the  blast  of  the  bellows  through  the  feeding  aper¬ 
ture,  and  would  be  dissipated  in  the  refining- house,  to 
the  great  injury  of  the  workmen’s  healths;  to  prevent 
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their  ill  effects  the  arch  or  dome  over  the  feeding  hole 
is  erected  to  carry  the  fume  into  the  stack  of  the  fur¬ 
nace. 

NO.  90. 


Description  of  Mr.  G.  Atkins’s  Hydrometer  for  deter- 
mining 
quid  8,^ 


mining  the  Specific  Gravity  of  both  Solids  and  LL 


(With  an  engraving.) 

SIR — The  present  improved  state  of  chemistry ;  its 
application  to  so  many  of  our  principal  manufactures, 
and  the  necessity  of  determining  the  specific  gravity  of 
tlie  various  substances  which  are  used  in  them,  or  afford¬ 
ing  in  all  cases  an  important  indication  with  regard  to 
their  (jualities,  and  being  in  many  the  only  accurate  mea¬ 
sure  of  their  value,  may  perhaps  render  the  following  de¬ 
scription  of  an  instrument  for  this  purpose  not  unaccept¬ 
able  to  your  numerous  readers. 

By  giving  it  a  place  in  your  valuable  Magazine  you 
w  ill  therefore  oblige  yours,  &c. 

George  Atkins. 

To  Mr.  Tilloch. 

Fleet  Street y  September  10,  1808. 


The  specific  gravity,  or  comparative  weight  of  the 
majority  of  those  substances  which  fall  under  the  obser¬ 
vation  of  the  manufacturer,  the  mineralogist,  or  the  che¬ 
mist,  having  always  been  considered  as  one  of  their  most 
distinguishing  characteristics,  a  variety  of  methods 
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have  at  different  periods  been  resorted  to  for  ascertain¬ 
ing  it. 

In  point  of  accuracy,  perhaps,  the  best  mode  of 
taking  the  specific  gravity  of  a  body  is  by  a  very  good 
hydrostatic  balance.  Tliis  instrument,  however,  we 
may  venture  to  affirm,  can  scarcely  ever  be  obtained 
sufficiently  perfect  to  be  depended  on  for  so  nice  a  pur¬ 
pose. 

Persons  who  are  in  the  habit  of  adjusting  balances,  and 
those  who  use  them  with  considerable  care,  well  know 
the  various  sources  of  error  to  which  they  are  liable. 
The  circumstance  of  the  arms  of  a  beam  being  in  equili- 
brio,  is  no  proof  of  its  correctness,  unless  it  will  remain  so* 
when  either  loaded  or  unloaded,  and  with  exchange  of 
scale-pans.  The  necessity  of  having  a  piece  of  steel  for 
(he  beam  which  shall  be  perfectly  homogeneous;  the  un¬ 
certainty  with  regard  to  the  exact  ecpiality  of  the  arms, 
in  both  w  eight  and  length ;  and,  even  w  hen  very  nicely 
adjusted,  its  liability  to  acquire  polarity,  and  consequent 
derangement  by  magnetism ;  the  expansion  of  either  arm 
by  the  heat  of  the  hand,  or  its  contraction  by  a  current  of 
air,  renders  those  instruments  extremely  liable  to  give 
anomalous  results. 


But  supposing  the  balance  not  liable  to  error,  it  is  too 
complicated  in  its  use  for  any  other  than  the  man  of  sci¬ 
ence,  in  his  closet,  where  time  and  close  attention  may 
be  afforded ;  and  since  the  application  of  science  to  the 
arts  has  become  so  general,  chemists,  manufacturers  of 
acids,  brewers,  dyers,  distillers,  and  all  others  whose 
manufacture  consists  of  any  cheminal  process,  require  a 
more  simple  and  expeditious  mode  of  ascertaining  the 
specific  gravity,  and  consequently  the  value  of  their  arti¬ 
cles,  than  by  the  hydrostatic  balance.  Indeed,  in  many 
concerns  its  use  w  ould  be  impracticable,  it  being  necessa¬ 
ry  to  intrust  the  business  of  examining  the  qualities  of  the 
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•ubstances  in  question  to  persons  who  have  neither  time 
or  knowledge  suflBcient  to  enable  them  to  apply  an  instru¬ 
ment  of  such  a  kind. 

The  hydrometer^  on  a  variety  of  constructions,  has  been 
long  made  use  of  by  distillers  and  all  dealers  in  spiritu¬ 
ous  liquors;  and  of  late  years  brewers  have  generally 
adopted  it,  for  its  simplicity  and  facility  in  use  compared 
with  the  hydrostatic  balance  or  weighing  bottle.  But  as 
the  hydrometer  for  spirituous-liquors,  and  the  saccharome- 
ter  for  malt-liquors,  (which  the  author  of  this  paper  is  in 
the  habit  of  manufacturing,)  are  adapted  solely  to  their  re¬ 
spective  purposes,  he  has  long  thought  it  a  very  desirable 
object  to  construct  an  instrument  which  would  combine 
simplicity  with  an  universality  of  application  to  all  sub¬ 
stances,  fluid  and  solid,  of  which  it  might  be  requisite  to 
ascertain  the  specific  gravity.  And  it  is  presumed  that 
this  object  is  accomplished  in  the  instrument  about  to  be 
described. 

Among  the  principal  subjects  of  consideration  in  the 
construction  of  hydrometers,  are,  the  form  of  the  instru¬ 
ment  which  shall  be  best  adapted  to  facilitate  its  motion 
in  a  fluid,  and  that  it  be  of  a  convenient  size,  both 
for  the  sake  of  portability,  and  that  it  may  require  as 
small  a  sample  of  a  fluid  as  possible  to  make  an  experi¬ 
ment  with. 

With  tliese  views,  the  spheroidical  form  is  that  which 
has  been  preferred  for  the  bulb  of  this  instrument,  on  ac¬ 
count  of  its  more  readily  dividing  the  fluid  in  its  passage 
up  and  down;  and  the  size  of  it  is  such,  that  half  a  pint 
of  any  liquid  is  sufficient  for  trial  with  it.* 

The  hydrometer  (see  plate  15,  fig.  5)  consists  of  the  bulb 
6,  a  small  stem  a  c,  with  a  cup  d  on  its  top  to  receive 
weights,  and  a  shank  ef  beneath  the  bulb  with  a  point¬ 
ed  screw,  to  which  is  affixed  a  cup  to  receive  weights 

•  The  figure  in  the  engraving  of  the  Emporium  is  half  the  size  of  the  origi¬ 
nal  drawing. 


liescTvptio'n  of  an  Universal  Hydrometer 

or  solids  when  their  specific  gravities  are  required  to  be 
taken. 

The  instrument  is  accompanied  with  an  accurate  set  of 
grain  weights. 

The  weight  of  the  hydrometer  itself  is  seven  hundred 
grains^  and  on  adding  three  hundred  grains  in  the  upper 
cupy  and  immersing  it  in  distilled  water,  at  the  tempera¬ 
ture  of  60  degrees  of  Fahrenheit's  thermometer,  it  will 
subside  to  the  middle  mark  on  the  stem,  and  will  then 
consequently  displace  one  thousand  grains  of  water. 

It  follows,  therefore,  from  this  adjustment  of  the  bulk 
of  the  instrument,  that  each  grain  in  the  upper  cup  will 
represent  one  thousandth  part  of  the  specific  gravity  of 
the  water,  or  one  unit  in  specific  gravity,  if  that  of  water 
be  taken  to  be  one  thousand ;  and  one-tenth  of  a  grain 
one-tenth  of  unit,  which  is  also  the  value  of  each  of  the 
small  divisions  on  the  stem ;  and  accordingly,  when  the 
hydrometer  is  immersed  in  any  liquid  until  it  sinks 
to  the  middle  point  on  the  stem,  the  specific  gravity  of 
such  fiuid  will  be  indicated  by  the  sum  of  the  weight 
of  the  instrument  (which  is,  as  before  slated,  seven 
hundred  grains)  and  the  grains  added  in  the  upper 
cup. 

Suppose,  for  example,  that,  on  immersing  the  instru¬ 
ment  in  ether,  it  requires  thirty-four  grains  in  the  top  cup 
to  make  it  subside  to  the  middle  mark  on  the  stem.  The 
specific  gravity  of  such  ether  will  in  this  case  be 
700  -f  34  —  .734.  And  on  putting  the  instrument  into 
alcohol  or  wort,  if  it  requires  in  the  former  case  one  hun¬ 
dred  and  twenty-five  grains,  and  in  the  latter  three  hun¬ 
dred  and  fifty-five,  the  specific  gravity  of  the  spirit  will  be 
.825,  and  that  of  the  wort  1.055. 

To  ascertain  the  specific  gravity  of  a  solid,  we  have  to 
take  any  fragment  less  than  three  hundred  grains;  find 
its  weight  in  air,  and  its  weight  in  water,  and  take 
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for  ascertaining  Specific  Gravities.  4^8 

their  difference;  and  on  dividing  its.  weight  in  air 
hjj  this  difference  the  quotient  will  be  its  specific  gra* 
citif. 

The  weight  of  a  body  in  air  is  found  by  putting  it  in 
the  upper  cup^  and  adding  grains  until  the  hydrometer 
sinks  in  water  to  the  mark  on  the  stem.  Now,  as  the 
substance  and  the  additional  weights  in  the  cup  will  be 
altogether  three  hundred  grains,  the  weight  of  the  body 
will  of  course  be  so  many  grains  as  the  weights  put  in  fell 
short  of  three  hundred.  Its  weight  in  water  will  be 
found  by  putting  it  into  i\\r.lower  ciipj  and  adding  grains 
in  the  tipper'  cup  until  the  instrument  sinks  as  before: 
the  complement  of  the  weights  in  the  top  cup  to  three 
hundred  being  in  like  manner  its  weight  in  water. 

Example. 

If  a  body  weighs  in  air  one  hundred  and  twenty  grains, 
and  in  water  one  hundred  and  four,  the  difl'erence  is  six¬ 
teen.  On  dividing  one  hundred  and  twenty  by  sixteen, 
Ave  have  for  the  (juotient  .JOj  or  (taking,  as  before,  the 
specific  gravity  of  water  at  one  thousand)  for  the 

specific  gravity  of  tlie  Iiody. 

This  instrument  ailbrds  us  consequently  a  very  ready 
way  of  determining  the  purity  or  value  of  any  alloy  or  me¬ 
tallic  ore,  and  is  therefore  particularly  adapted  to  the  mi¬ 
neralogist.  Thus,  for  example,  the  weight  of  a  guinea, 
or  its  weight  in  air,  is  one  liundred  and  twenty-eight 
grains;  and  if  the  gold  is  of  its  proper  standard,  it  will 
weigh  about  one  hundred  and  twenty-one  grains  in  wa¬ 
ter,  or  will  lose  one-eighteenth  part  only  of  its  weight 
in  air.  If  it  loses  more,  therefore,  it  is  not  of  its  pro¬ 
per  specific  gravity,  and  consequently  not  of  standard 
gold. 

To  find  the  specific  gravity  of  any  of  the  different 
species  of  wood  or  other  bodies  lighter  than  water; — 
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after  taking  its  weight  in  air  as  before,  fix  it  on  the  small 
screw  of  the  shank,  and  see  how  many  grains  it  will  then 
be  necessary  to  add  in  the  top  cup,  to  sink  tlie  instrument 
to  the  mark,  with  the  Imdy  on  the  screw;  which  will  in 
this  case  he  more  than  three  hundred,  on  account  of  its 
buoyancy;  and  dividing  its  weight  in  air  hy  the  difl*er- 
ence  between  the  weights  put  in  the  top  cup  in  each  case, 
the  quotient  will  be  its  specific  gravity. 

Thus,  if  on  putting  a  piece  of  tcilloic  in  the  upper  cup, 
it  requires  two  hundred  and  fifty-eight  grains  to  sink  the 
hydrometer  in  water,  the  weiglit  of  the  wood  in  air  will 
be  forty-two  grains;  and  if  on  fixing  it  to  the  screw  be¬ 
neath,  the  instrument  requires  three  hundred  and  twenty- 
eight  grains  to  sink  it  to  the  mark  in  water,  (being  twenty- 
tdght  grains  more  than  would  be  necessary  to  sink  the  in¬ 
strument  itself,)  we  have  only  to  find  the  difterence  be¬ 
tween  the  weights  put  into  the  top  cup,  which  in  this 
case  is  seventy  grains;  and  dividing  forty-two  by  seven¬ 
ty,  we  have  .6  or  .600  for  the  specific  gravity  of  the 
wood. 

For  the  man  of  science,  the  instrument  with  its  set  of 
weights  is  all  that  is  necessary,  and  it  is*  packed  into  a 
very  small  compass;*  but  to  accommodate  it  to  those 
who  are  concerned  with  spirituous  Ihjuors,  and  to  brew¬ 
ers,  the  inventor  attaches  a  scale,  showing  the  relation 
between  specific-gravities  and  the  commercial  or  techni¬ 
cal  denominations  of  per  centa^e  with  the  former,  and 
pounds  per  barrel  with  tlie  latter. 

It  is  needless  to  enumerate  the  various  departments  in 
which  an  attention  to  the  specific  gravities  of  bodies  is 
now  become  of  tlie  first  conseque'ice,  and  wherein  this  in¬ 
strument  might  he  applied  Avith  advantage;  and  although 
many  may  be  satisfied  if  they  have  any  arbitrary  stan- 


*  Thepnce  of  It  is  five 


n^^ew  f  ield  Gate. 


475 


dard  to  regulate  their  process  by,  yet  it  must  be  acknow¬ 
ledged  that  the  universal  standard  of  specific  gravity  is 
by  far  the  best;  for,  by  its  currency  all  over  Europe,  it 
enables  a  person  to  know  what  relation .  their  practice 
may  bear  to  that  of  others  in  the  same  pursuit;  and  it 
would,  by  the  universal  adoption  of  it,  prevent  the  many 
differences  whicli  exist  among  mercantile  men,  espe¬ 
cially  those  who  deal  in,  or  pay  duty  on,  spirituous  li¬ 
quors. 

Indeed  the  wide  field  which  opens,  on  considering  the 
importance  of  paying  attention  to  the  specific  gravity  of 
bodies,  convinces  us  that  we  are  yet  in  infancy  on  the 
subject. 


No.  91. 

Description  of  an  improved  Gate  for  Fields.  By  Mr. 

Charles  Waistell.* 

(With  an  engraving.) 

DEAR  sir — The  various  methods  used  in  bracins: 
common  gates  for  fields,  prove  that  not  one  of  them  is 
greatly  superior  to  the  rest;  for,  if  it  was,  that  method 
would  have  been  generally  adopted.  Most  gates  are 
loaded  w  ith  superfluous  tim[)er  in  some  of  their  parts,  and 
are  constructed  upon  such  bad  principles,  that  they  are 
frequently  broken  by  their  owp  weight,  aided  by  the  con¬ 
cussion  of  the  head  against  the  falling-post;  and  this, 
long  before  any  part  of  the  wood  has  begun  to  decay. 
I  have  for  some  time  given  this  subject  considerable  at¬ 
tention,  being  impressed  with  the  idea,  that  if  common 


•  Nicholson,  vol.  11,  p.  23.  Communicated  in  a  letter  to  Charles  Taylor, 
Esquire,  Secretary  of  the  Society  of  Arts,  who  returned  their  thanks  for  thd 
same. 
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gates  could  be  constructed  with  less  timber^  and  upon 
better  principles,  tlie  saving  of  timber  only  would  be  of 
national  importance;  for  we  have  many  millions  of  gates 
to  uphold  in  Britain,  and  their  numbers  are  annually  in- 
creasing.  The  result  of  my  labours  has  been  the  plan 
which  accompanies  this  letter.  Gates  made  according  to 
it,  possess  great  strength,  are  very  light,  and  of  easy  and 
simple  constniction,  Altliough  uniformity  of  appearance 
be  not  essential  in  a  common  gate,  yet  is  worth  having 
when  it  can  be  obtained,  as  in  this  gate,  without  addi¬ 
tional  expense. 

My  gate  is  made  with  short,  and  consequently  less  va¬ 
luable,  oak  or  ash  timber,  than  those  of  the  commonest 
construction;  its  strength  is  much  greater  than  any  other 
gate  made  w  ith  a  like  (piantity  of  timber,  there  being  at 
four  distant  pciints  between  the  head  and  the  heel,  two 
bars  and  a  brace  crossing  each  other:  and  I  doubt  not 
that  it  will  he  found  jiroportionably  more  durable:  it  is, 
besides,  very  easy  to  construct,  and  requires  less  labour 
than  most  other  common  gates.  Twenty-nine  years  ago 
T  designed  plans  for  ornamental  gates,  w  ith  semi-oval 
and  semi-circular  braces,  and  had  them  executed;  the 
plans  w  ere  sent  to  my  friends  in  various  distant  parts  of 
this  kingdom,  as  also  to  Ireland;  and  I  have  the  pleasure 
to  observe,  that  tliey  are  become  almost  the  only  orna¬ 
mental  gate  in  many  parts  of  England.  The  plans  of 
them  1  never  published,  although  they  were  prepared 
for  engraving  fifteen  years  ago;  and  I  should  be  as  indif¬ 
ferent  about  my  present  design,  of  a  common  field  gate, 
if  1  did  not  conceive  that  its  publication  would  materially 
benefit  the  luiblic;  the  introduction  of  this  form  being,  I 
conceive,  of  some  national  importance,  as  timber  has  been 
lately  greatly  enhanced  in  price,  and  is  rapiilly  on  the 
advance. 


^eiv  Field  Gate. 


477 


Tliis  £;ate  was  designed  for  the  approach  to  a  country 
residence;  hut  for  coniinon  purposes,  the  wicket  on  one 
hand,  and  the  short  length  of  rails  on  the  other,  may  be 
omitted.  I  shall  tliank  you,  if  you  will  have  the  good¬ 
ness  to  lay  my  plan  before  your  respectable  Society,  of 
wliich  I  have,  for  many  years,  had  the  honour  to  be  a 
member.  And  should  this  plan  be  approved  of,  1  may 
|)robably  furnisli  some  designs  for  park  gates  on  an  im« 
proved  construction.  I  am,  &c, 

Charles  Waistfxl. 

March  22,  1803. 

To  Mr.  Charles  Taylor. 

lleference  to  the  Engraving.  Elate  15,  Fig.  4. 

Dimensions. 

1^1  E  heel  of  the  gate  to  be  aliout  31  inches  square. 

The  head  of  ditto  .  .  21  by  3  inches. 

The  top  rail  or  bar  .  .  31  by  11  inches. 

'Fhe  Imttom  liar  ...  31  bv  11  inches. 

t/ 

The  bar  in  the  middle  of  the  gate  3  by  ll  inches. 

The  other  bai*s,  and  the  4  braces  24  by  ll  inches. 

Ohsei'vations  on  its  Construction. 

The  head  and  heel  of  the  gate  may  be  of  oak,  and  the 
liars  and  braces  of  tir.  Narrow  and  thick  bars,  when 
braced  as  in  this  design,  are  stronger  than  broad  and  thin 
ones,  containing  the  same  quantity  of  timber,  and  they 
also  oppose  a  less  surface  to  the  wind.  The  two  points 
in  the  heel  of  the  gate,  to  which  the  thimbles  arc  fasten¬ 
ed,  may  be  considered  as  firm  or  fixed  points.  From 
these  points,  namely,  1  and  2,  two  braces  to  proceed  to 
4  and  3,  in  the  middle  of  the  bottom  and  top  bars,  and  be¬ 
ing  there  secured,  these  become  fixed  points,  and  from 
these  two  points,  namely,  4  ami  3,  two  braces  proceed  to 
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d  and  6^  fixing  those  points.  The  gate  is  thus  doubly 
braced,  namely,  from  the  top  of  the  heel  to  the  top  of  the 
head,  by  means  of  the  braces  I,  4,  and  4,  5;  and  from 
the  bottom  of  the  lieel  to  the  bottom  of  the  liead,  l)y  means 
of  the  braces^ 2,  3,  and  3,  6.  On  each  side  of  the  gate 
are  two  braces,  and  those  parallel  to  each  other.  Tlie 
brace  proceeding  from  the  bottom  of  the  heel  of  the  gate, 
and  that  which  is  parallel  to  it,  as  also  the  bottom  bar, 
all  strained  in  the  way  of  compression,  and  the  brace 
proceeding  from  tlie  top  of  the  lieel,  and  the  other  brace 
which  is  parallel  to  it,  and  also  the  top  bar,  are  all  strain* 
ed  in  the  way  of  extension.  The  strains  in  this  gate  be¬ 
ing  none  of  them  transverse,  but  all  longitudinal,  it  would 
support  a  vast  weight  at  its  head  without  having  its  form 
altered.  The  braces  all  serve  the  double  purpose  of 
keeping  the  gate  in  its  true  form,  and  of  shortening  the 
bearings  of  the  bars,  and  strengihening  them.  Few  giites 
have  less  timber  in  their  braces ;  and  perhaps  in  no  other 
w^ay  can  a  gate  be  so  firmly  braced  with  so  small  a  quan¬ 
tity  of  timber. 

At  3,  4,  7?  and  8,  two  braces  and  a  bar  of  the  gate  are 
firmly  screwed  together  by  means  of  iron  pins  and  screw 
nuts.  At  the  other  points,  where  only  one  brace  crosses 
a  bar,  common  gate-nails  are  used. 

If,  in  some  cases,  a  strong  top-bar  be  wanted,  to  resist 
the  pressure  of  heavy  cattle,  a  bar  or  board,  about  six 
inches  broad,  and  one  inch  thick,  may  be  laid  w  ith  its 
broad  side  upon  the  top  bar,  and  fixed  thereto  by  means 
of  the  ends  of  the  braces  in  the  middle,  and  by  the  lieel 
and  head  of  the  gate  at  the  tw  o  ends  of  it.  This  board 
will,  in  this  position,  resist  exactly  the  same  pressure  as 
a  thick  top  bar,  three  inches  broad,  by  four  inches  deep, 
although  it  contain  no  more  than  half  the  timber. 

In  the  ground  plan,  or  horizontal  section,  fig.  7?  repre¬ 
sents  a  piece  of  wood,  about  four  iuches  ^ube,  pinned  to 
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the  fall  in  js;  post,  a  little  below  the  catch,  to  stop  the  gate 
from  swinging  beyond  the  post:  another  stop  near  the 
ground  may  be  useful. 

When  gates  are  hung  to  open  one  way  only,  their 
lieels  and  heads  generally  rest  against  the  hanging  and 
falling  posts;  but  when  they  are  hung  according  to  this 
design,  gates  may  be  made  about  one  foot  shorter  for  the 
same  opening,  and  consequently  they  must  be  lighter, 
stronger,  and  less  expensive. 

Of  the  hanging  of  Gates. 

When  the  two  hooks  in  the  hanging-post  are  placed 
in  the  same  perpendicular  line,  a  gate,  like  a  door,  will 
rest  in  any  direction  in  which  it  may  be  placed.  But,  in 
order  that  a  gate  may  shut  itself  when  thrown  open,  the 
hooks  are  not  placed  exactly  perpendicular;  the  upper 
hook  declining  a  little  towards  the  falling- post,  or  a  few 
feet  beyond  it.  In  whatever  direction  that  hook  declines 
the  farthest,  in  the  same  direction  will  the  gate  rest,  if  un¬ 
obstructed,  and  its  head  cannot  then  sink  any  lower. 
Make  the  head  describe  half  a  circle,  and  it  will  thus 
have  attained  its  utmost  elevation,  and  will  be  equal¬ 
ly  inclined  to  descend  either  to  the  right  or  to  the 
left.^ 

The  following  method  of  fixing  the  hooks  and  thim¬ 
bles,  will,  1  think,  be  found  to  answer  very  well  for  a 
gate  that  is  intended  to  open  only  one  way.  Supposing 
the  face  of  the  hanging-post  to  be  set  perpendicular,  and 
the  upper  hook  driven  in  near  its  inner  angle,  as  is  repre¬ 
sented  in  the  preceding  design,  and  that  the  lower  hook 
must  be  four  feet  and  a  half  below  it;  suspend  a  plumb- 
line  from  the  upper  hook,  and  at  four  feet  and  a  half 
mark  the  post;  then  at  one  inch  and  a  half  farther  from 

•  See  Cliap.  2,  of  Mr.  Parker’s  F.ssay  on  the  Hanging  of  Gates;  anU 
also  the  Agiicultural  Report  for  Northumberland,  by  Messrs.  Bailey  ami 
Culley. 


SUBSCRIBERS’  NAMES 


PHILADELPHU. 


John  Francis 
Francis  H  Brognard 
John  Miller 
Charles  Lukens 
Nathan  Hood 
William  D.  Williams 
John  Lea*  jun. 

Richard  Rowley 
P.  Percher  Mazyck 
John  Topham 

Blockley  and  Merion  Agricultural  So¬ 
ciety 

Richard  Peters 
Jonathan  Williams 
Thomas  J.  Paschal! 

Zacheus  Collins 
J.  G.  Langstroth 
Hcnr}'  Bickley 
William  W.  Potter 
Cornelius  Tiebout 
Andrew  O’Neill 
Francis  Kearny 
Johnson  Taylor 
George  M.  Carrington 
William  Kyle 
Ward  Griffin 
Solomon  W.  Conrad 
William  Brown,  3  copies 
James  I.  Hamm 
David  Meredith 
Dr.  Samuel  P.  Jackson 
Henry  Horn 
William  Kneass 
Henir  Slaymaker 
Josiah  Coates 
Dr.  John  C.  Otto 
Dr.  Abraham  Perlee 
Dr.  Thomas  Chandler 
George  SheafF 
Gardiner  Thomas 
Benjamin  Tanner 
John  ^neass,  2  copies 
John  Dainty 


William  Duffee 
Charles  B.  Parke 
David  F.  Launy 
George  Thum 
H.  M.  Zollickoffer 
Joseph  Rhodes 
John  Binns 
Dr.  Caspar  Wistar 
Dr.  James  Gallaher 
Reubens  Peale 
James  M*11henney 
George  Davis 
Robert  B.  Patton 
Anthony  J.  Morris 
Kimber  &  Richardsefn 
,  Thomas  White 
Joseph  Clark 
Jacob  Peirce 
William  M*Corkle 
John  Simons 
Dr  Samuel  Jackson 
Thomas  Birch 
John  Rice 
Charles  Richards 
George  W.  Tryon 
Dr.  John  Perkin 
Dr.  John  Barnes 
Richard  Heimberget 
William  Terry 
Dr.  Samuel  Stewart 
Dr.  Elijah  Griffiths 
Daniel  French 
John  G.  Wamicke 
James  W.  Murray 
Dr.  John  S.  Dorsey 
Henry  A.  Beck 
Charles  B.  Hofner 
Joseph  Reed 
Thomas  Gilpin 
E.  D.Corfield 
Thomas  Voigt 
Rev.  Michael  Hurley 
Samnd  Harrison 
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top  bars,  and  if  they  are  fixed  to  the  heel  liars  and  braces, 

by  means  of  iron  pins  and  screw  nuts,  ii;reat  firmness  w  ill 

be  ^iven  to  the  gate  at  those  tw  o  points,  wliicli  are  (hose 
that  suffer  the  greatest  strains. 


SUBSCRIBERS’  NAMES. 


ii 

George  Afurray 
John  Shinn,  jun. 

Robert  Brooke 
Dr.  Thomas  P.  Jones 
Robert  (Gordon 
Dr.  Clark  Anderson 
John  Goodman 
William  Reynolds 
Dr.  Isaac  Heylin 
Peter  Allardicc 
William  Uanken 
David  Simpson 
Dr.  William  P.  Chandler 
Robert  Wellford 
Enos  Bronson 
Garry  Bishop 
John  Means 
“B.W.Cogill 
D.  Simon 

Rev.  Samuel  B.  Wylie 
John  Owen 
Dr.  Robert  Mayo 
Henry  Brackin 
Robert  Fielding 
Dr.  Benjamin  Kugler 
William  J.  MTiCcs 
Dr.  Francis  Lebaron 
Henry  BaiTington 
John  M‘Arthur 
John  A.  Paxton 
Dr.  John  II.  Lambert 
Dr.  A.  M ‘Kinney 
Dr.  Joseph  Stoiisc 
Samuel  Si»npson 
John  Bower 
John  Dorsey 
John  Hoskins 
Charles  Ix'sher 

D.  Wolmer 

E.  Tliomas 
]tl.  Morrison 
John  Boyd 
James  P.  Parke 
Daniel  Adgatc 
Willianj  H.  .lones 
Robert  Mills 
Charles  P.  Ilealli 
Thomas  Thomj/son 
Elisha  Smith 
Dr.J.  A.  Monges 
Dr.  Joel  Martin 
Bradford  &  inskeep 
Dr.  William  Purnell 
John  Vallance 
James  Gillingham 
James  Gardette 
Thomas  M.  Longstreth 
Martin  Fisher 

Dr.  Casper  Shafer 
Joseph  Brown 


Thomas  Bradforci 
Solomon  Wiatt 
Walter  Doyle 
Dr.  Peter  Miller 
Isaac  Peirce 
Dr.  John  White 
Philip  Ford 
Christian  Jahns 
Isaac  Levis 
Joseph  Henry 
Samuel  Bucknall 
John  H.  Clause 
Edward  Gray 
Thomas  Hope 
James  Gibson 
William  Hartley 
Henry  R.  Burden 
Thomas  rloiiston 
Charles  L.  Smith 
Benjamin  Rittenhouse 
B.  F.  Baker 
Daniel  Pettibonc 
Joseph  Barnes 
Jonathan  Smith 
J.  Eglce 

(ieorge  Peterson 

R.  K.  Caldcleugh 
Wm.  Strickland 
Charles  (;hauncey 
James  Moloney 
Rev.  (icorge  C.  Potts 
diaries  W.  Hare 
l)i’.  Samuel  Harris 

N.  Robinson 
William  Cornman 
John  M‘Allister,  jun. 
'I’homas  M'Adaia 
Henry  Witmer 
Isaac  Mjicanlcy 
Richard  .Maris 
James  Wiley 
J.  Y.  Bryant 
Joseph  II  M‘Kean 
John  Myers 
Asa  Bassett 
John  Thompson 
Thomas  Barnitt 
Dr.  Cieorge  F.  Alhertit? 
William  Richardson 
Samuel  Relf 
Joseph  Jones 
Edward  Halley 
John  Ixa 

William  Patton,  jun. 
Hugh  Christy 

S.  B.  Rawle 
Silas  E.  Weir 
Joim  Harrison 
John  Sergeant 
Prosper  Martin 


SUBSCRIBERS’  NAMES 


ill 


Henry  K.  Helmbold 
James  Doughty 
'I’liomas  AUibone 
D.  Edwin 
George  Humes 
Dr.  John  Manners 
Rev.  Thomas  F.  Sargent 
Oliver  Evans 
John  Meer 

Janies  Webster,  24  copies 
John  W.  Thomas 
Lews  Vernwag 
Israel  Whelan 
Dr.J.  C.  Rousseau 
Charles  Cist 
John  (yapp 
Hugh  ilazlett 
Moses  I’homas 
Dr.  (Jiarles  Lee  Edwards 
Dr  M’illiam  Shipiien 
Robert  Hare 


Pennsylvania. 

Simon  Snyder,  governor  of  Pennsyl¬ 
vania 

Dr.  William  P  Devvees 

George  K.  Harper,  3  copies 

Easton  Library  Company 

Dr  .Stephen  Boisbrim 

(yharles  Uedhefter 

Dr.  William  Hurst 

Dr.  Joseph  Vonsick 

Duncan  King 

Dr.  Jacob  lx*oser 

Dr  Jacob  .Martin 

Jacob  Flumer 

John  Miller 

John  Keiper 

Jacob  Newhardt 

John  F.  Rube,  jun. 

Solomon  Fagel 

John  Spayd 

Jacob  Cist 

Abraham  Daily 

Dr.  Jonas  Preston 

John  Mathiot 

Frederic  Lauderbrun 

Alexander  &  IMiillips,  7  copies 

William  Dickson,  12  copies 

John  Wyeth,  4  copies 

Cramer,  Spear,  &  Eichbaum,  2  copies 

R.  &  T.  Patterson,  33  copies 


Marvi..4nd. 

Peter  Hardt 

Matthew  Brown 


Thomas  Shriver 

John  M'Clelland 

William  Wheatly 

Isaac  Briggs 

Caleb  Bentley 

Jacob  Mendenhall 

George  Shaw  &  Co.  2  copies 

Samuel  JefTeris,  15  copies 


Virginia. 

Dr.  George  Wilson 
John  H.  Peterson 
Dr.  Carj'  W'ilkinson 
Dr.  James  L.  Clowncy 
Thomas  Gray 
Benjamin  Cobb 
Dr.  Henry  M.  Gray 
Thomas  Newton 
William  M‘Coy 
Thomas  Jefferson 
James  Pleasants,  jun. 
Thomas  W.  Jones 
I).  Dorney 

Dr.  Charles  C.  Lynch 
Dr  Martin 

Philip  Fister,  7  copies 
AVilliam  F.  (iray,  3  copies 


New  Jersey. 

Dr.  B.  C.  Champneys 
Thomas  St.John 
Daniel  Fenton,  40  copies 


AVashington  City. 

James  Madison,  President  of  the  United 
States 

James  Munroe,  Sccretarj'  of  State 
Richard  Rush,  Comptroller  of  the 
Treasury 
AVilliam  Eustis 
Dr.  Wisheart 


Georgetown,  District ofCoLuwBi a. 

Joseph  Alilligan 
O.  Rich 


CONNECTICU  l . 

Hale  &  Hosmer,  22  copies  ' 
Samuel  Green,  7  copies 
Howe  &  Deforest,  4  copies 


.  *V 
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Delaware. 

Dr.  John  T.  Vesey 
William  H.  WelU 
Robert  Maxwell 
James  Wilson  ' 

i 

Ohio. 

Dr.  Daniel  Drake 
Georgy  Smith 

Tennessee. 
James  H.  Russell 

North  Carolina. 

William  \V.  Rodman 
Dr.  Mattliias  K.  Sawyer 

Georgia. 

1^.  Henry  Jackson 


South  Carolina. 
Richard  Tarrant 

Kentucky. 

Dr.  James  Moore 
T.  W.  Ruble 

Michigan  Territory 
Aaron  Greeley 

New  York. 
Samuel  Wood,  227  copies 

Boston. 

CharlcE  Williams,  400  copie« 


